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ter advanced countries, do no 
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long jour s, to travel in international most stab n Em pres if 
sleepl Y Cars Time 

The most contradictory views exist A second s 
amony intelligent people n America as Who sympat!l S 
to the nature and outcome of the eco regime, sees Russia as ne rti 
nomie and social experiment now under paradise in’ which = thet s plenty 
trial in Soviet Russia Among the se rood food no inemplovment 
eral views expressed, there are four, as equality of tl nd opportunity 
Brandt has pointed out, that seem to be ill An actual visit to Russia ought 
more widely held. temper such a view, si is I have s 

In the first place, there are many wh the food 1s none 1 eood and none 
feel so certain that the Russian exper plentiful. Though great strides 
ment is doomed to total failure and soon been made toward 1 ng opp 
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of it merely futile; but 1t should be re- cerned, equalit f impeeunios 

ealled that the Soviet government now has thus far be d | 

in power has held office for nearly fifteen employment is, however, practically 
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Europe, and we gained the impression Russia, in this respect, is In marked 
that it is likely to remain in power for trast with the rest of the world 

a lone time, zigzagging so as to go now present economic Crisis 

to the ‘‘right’’ and now to the ‘‘left,’’ A third view that is widely held 
and making whatever compromises are that Russia, throuel alleged enton 
necessary to hold the support of the ment of labor, the Red army nd 1 
masses. An American engineer who had © striction of expenditures to the develo] 
been lone in Russia told me that he ment of its industry and natural 1 
considered the Soviet vovernment the SOUTCeS, is becoming a definite econg 
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ing out of his plans. As a member of 
the cabinet he was responsible for every 
thing connected with the people’s health 
and it was his duty to set up regulations 
promoting it. It was no small task to 
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he r | PHuVSICI 
Increased to 3 
by the end of 
so as to hav 

tioners. Forn 


sired to do so e 


io 


OL ne dicine ; 


Clally select 


from the famil 


ers and the 
tated special 


the studs nts f 


the so-called 


MONTHLY 


900. and it is expe 


1933 to add 44.500 m 


en some S?.000 pract 
I anv student W 
ld envgag n the st 
\ ! sTuUdents I eS 
! ail Vn 
eS t nadusti \ 
sants. This has 2 S 
tThods pt parat ! 
the stud med ! 
, + 
vorkers wulties 








CROWD OF PEASANTS BOARDING A VOLG 


generally looked upon as one of the most 
important of the real builders of the 
New Russia He continued to be com 
missar of health for many years, but 
recently has given up, | was told, that 
post to undertake the supervision of the 
health stations of various sorts in the 
Crimea and on the Black Sea. 

Medical Education in Russia: In order 
to supply rapidly a greatly increased 
number of practicing physicians, it was 
found necessary to make changes in 
medical edueation. By 1931, the num- 


the teaching 


\ 


In 


STEAMER 


These faculties. as W 


1 


as in the medieal schools themselves. |} 


been made eminently practical at the « 


pense of mt 


rive 


formerly ¢ 


l 
: , : 
medical schools 


each year. T 


ich 


nN 


he 


theoretical instruct 
New students enter Ti 
at two different dati 


course of instruction |} 


been lengthened to ten months T 


teaching is in 
the methods 


colloquium. 


re 


ot 


latively small groups, | 


the seminar or of 


Each medical faculty is divided int 


three parts, 


l 


a curative-prophylact 











VM 
’ 
ni 
eX 
? 
t} 
at 
ha 


CONDITIONS IN SOVIET RUSSLA 









rivers pe ree 
" b= — 4 


core QS \eres kere 

















O4 THE S\ 





LEN TIFIC 


MON THIEL 














INTOURIST BUS FOR 


rit 


faculty for the preparation of internists, 
2) a hygienic 


surgeons and dentists; 


prophylactic faculty for the preparation 


of public health officials, epidemiologists, 


food hygienists, ete.; and (3) a faculty 


for maternal and child welfare for train 
ing obstetricians and pediatricians. <A 
student is, therefore, 


medical required to 


almost from the beginning and 


specialize 


r+EORG 


[AN MILITARY PASS 


ne gwraduates Ss Ss t. rat 

as an all-round doctor. There ar 
women medical students than 1 
addition to the regular medical studi 
students must ave ¢ mon and 1 
tary training, must study sociology al 
must take courses In dialectic mate! 
ISIN The medica sc S have bee 
placed under Departn | 




















CHARACTERISTIC 


ROADSIDE SCENE IN 


26 THE SCIENTIFIC MONTHLY 


other words, Soviet Russia is witnessing, infant welfare, to campaigns aga 
for the first time, the efforts of a thor tuberculosis and the venereal disease 
ough-going State medicine to the treatment of drue addiction 


Not that private practice has been the lessening of the abuse of alcohol an 
entirely abolished in Soviet Russia, for to the organization of State dispens 


though every physician is required to tories and prophylactoria. 


work six hours daily for the State, he On account of the doctors graduatir 
may, after that work has been done, treat as specialists, it became necessary to on 
private patients and be paid for such ganize them into groups in “‘unitar 
treatment if any desire him. It has not dispensaries,” each such  dispensar 


vet been possible fully to realize the st rving a district ot say 30.000 peop 
ideal of making competent medical care with approximately 1,000 daily visit 


accessible and free to all in the institu from patients. At a dispensary, ever 
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tions organized by the State, and it is person of the district must report 

because of the delay due to insufficient examination, whether he be siek or w 
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of physicians increase and as State in- Diary,’ a booklet that each visitor n 
stitutions are multiplied. present on his periodic returns to 


The Central Department of Health, at dispensary. The soclal factors of 
the beginning, gave most attention to ease and the collective measures for 
the control of epidemics, to maternal and prevention of disease receive the gre 
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RESEARCH AND INDUSTRY 


By Dr. WILLIS R. WHITNEY 
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now l | Ss ! r r 1. 

| SSarv tl I it ne s uld i \nest ry ’ 1] ; 

form suita ur imagina ! il ! , R 

we know n ematical equa 5 numbers on } :, ’ 

may pr ed syst matically to the utli- 900 to 1.500. my new numbers 

ity, trusting that the understanding will all eoneeivable r exter froy 
advance with later familiarity Most of to infinity Moreoy an} p 
our basic facts are quite beyond pie unexpectedness F ¢ t nd 1 
torial analogy. For example,the funda- appears throughout the whole s 
mental mechanies of lght, of heredity just as is found in narrow 1 
of thinking, of destruction and of crea- the parlor radio set 
tion are being left for the millennium within a little group of numbers 
Meanwhile, the pure mathematician is radio dial we find uti ty or advert 
directing our groping steps and sug- music or pictures, and messages 
gesting many experiments. [namesome sorts Moreover. if we stick to a s 
number. Someone adds to it someone number we may get all sorts of 
else multiplies it by something, and tion in time, and all the other nm 
someone may subtract something from may treat us similarly Eve? 


it. Let us say the result is number 49. narrow range of radio. t] poss 
So far that is nothing but a number. are enormous. and it is a \ ry 
But multiplied by the right idea, it be- product. But contemplate for a n 
comes perhaps a market price, your age, what may be the possibilities 

the year of the California gold rush, the number one and infinity 
area of some strip of land, or the size of For analogy, consider bells. A 
a suit of clothes. You know at once that messages radiate through air (b 
its names may be infinite. You were empty space) at 1,100 feet a sec 
taught not to add numbers of different gardless of the size of the bel] 


things. like horses and wagons, but you utility or message of the 


may do so, and you may multiply num- some kitten’s neck is dis 
bers by anything if you are so minded. of the fire alarm or church bells 
Let us, then, observe the wonderful from the smallest to the largest of 
complexities which are multiplying in the range is really very small Rey 
the electro-magnetic field, where infinite sentative numbers based on weiel 
possibilities in the radiations, or rays, the bells, frequency of the vibrati 
promise countless new technical and wave-length of the air waves. 
social changes [ shall illustrate what hardly extend from unity to a mi 
[ mean by the use of simple units, But the numbers applicable to el: 
though I do need about all the numbers. magnetie possibilities, on the 
No one cares particularly what unit hand, extend from one, clear 
was used in labeling his radio dial, pro- the quintillions of ordinary alte1 
viding the numbers are useful. SoIse- current, on to infinity. Thus 1 
leet corresponding and reasonably cor- numbered from one to infin 
34 
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ments. That is, we have therel irned which is 1 Ss norma 
thie intern iT incestors I matter nas been nal a ' ] D l 
hese 1 have the powe1 ne all been shown ft this is produc 
ndueti ! ( ( s s do ur numbers I to thirt 
1 ¢ ravs and ad I rs lion Iror mate s 
called x-rays Here agai nd tain orga compounds part 
vidual number vw some prove 1 scale ft rds Ss vitami HH 
carry a special messag ind, as I elsewhe1 it 1s nun 
Cases I \ i pl hal b na 1 i nearly equ 
many different services can | per- this purpose equally well, and 
formed by each one, just as each appar- some cases ! t 
ently tells us now of some ter or proof that thes iuals 
lesser earthquake In atoms individualist} 1 ent WOrkK 
The common x-rays are numbered radiation of food by a moderaté 
from 10.000 to 100,000. Nothing would — yi range has wn ti , 
have seemed more unlikely a few years _ selecting within that range certain 


ago than that this invisible light would bers and omittin 


usefully shine through our bodies as_ out others Perhaps as remarkab 
well as through bodies of wood and anything in this group of rays is 
iron. It took several years to discover they may be applied directly to th 
that these rays were also in the electro- eased animal and cause the same 
magnetic series. Still newer messages growth and recovery of normal | 
are now being received from them con- composition as though the product 
stantly. Without referring to thera-_ the action of the rays on its foods 


peutic uses of both radium and x-rays, eaten. It is interesting that numbe 
we should note that pollen, seed and the thousands of the x ray group 
plant, sperm, egg-cell and animal are all sed to photograph and thus de 
affected by this group of numbers. Re- strate the changes as tl ey are 


cent biological work seems to promise’ brought about in rhachitie animals 


new types or forms of plant and animal exposure to the numbers in the mi 
through action of these rays upon the Both services are fairly modern ti 


mechanics of plant and animal heredity. ¢al advances. Both were rather uw 
They seem to affect all living things Just dictable and quite specifically ind 
at the time when these have not com-_ yalistiec and valuable 
pletely determined just what they want This series of electro-magnetic 
to become. messages fits wonderfully well 
Just as unbelievable service is coming other knowledge of foods. where alr 
from the numbers 1 million to 35 mil- five or six essential vitamins are r 
lion. This has been called the ultra- nized. On the other hand. this w 


violet range. They are invisible in the also fits the reactions of simple ch 
ordinary sense, but living nature seems try without reference to life reacti 
to be particularly sensitive to this For example, the production of 
group. Here, too, the messages are from oxygen is brought about by 1 
quite unforeseen, and are daily being bers near 20 millions. and the rer 
augmented. In young animals, certain’ production of oxygen from ozon 
blood deficiencies account for lack of numbers about 60 millions. Many 
bone-growth. This has been shown to ganic chemical reactions are bro 
be due to food defects, lack of light, or about by numbers between 20 mil 
both. One of the components of food and 24 million. 
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Sel seoveries, now firmly stal | 
I Suggesting coul tless other l ~ 
| 
ments, and s probab!l Phes 
r matter and many inorga! 
I sses will be investigate: S Tf | . 
ae { “+ ? nher . 
S rays of particular numbers s | 
atts, +? magnet numb re 1? lie seri 
\ rit as well as ng way S 
so that we might expect to fi . 
Ww 1c I \ ras I r exp l! ne l ~ 
ivht How is it a wave and for ar 
group of darts Does it arrive cause, | 
} 
coming, or should it be accepted ear 
event without fixed explar ! ducting 
. . ] ‘ lierht . mhnear } 
mn my number seale, visible lel eX sphere 
s from 59. millions to 46 millions eneths wl te! 1 } 
] ; +] 
S peless TO outill ( eoul SS ? 1 ’ 
es and messages of this particulat The ordinary broadeast 
but I ought to point out that volves the numbers trom 2 I t 
here there are also infinite shades’ sand tr ! t s 


olors, and each number tells us may not be sufficient units i 


thing new. The actual composition § to allow for ne 
» celestial universe has been broad quite unthought as 
ist to us in thousands of these spectral If we continu ir nul 


imbers, and many have only recently we finally reach the old fan 

en translated into words The num- nating currents, for their w 

r 58,760,000, called the helium line, 500 eyeles ai 60 eveles al 

1 of helium in the sun long before the our most familiar ht except 
that fills Zeppelins was discovered numbers are respectively sixt: 

earth.) They tell us of the breaking hundred million  trillior \] 


vn of all our chemical elements in _— electro 


mag vi Ss, fro 
ind stars under conditions of tem ward, seem to travel at what | 
ire and pressure which are quite ealled equal and infinite ve t 
nd our comprehension. say that. Ordinarily we att 


Beyond the light rays are the heat number 186,000 miles per second 
rays, 80 million to ten billion The rate. But the mathematicians 
netrating power of some of these that it is faster than anything 
rough living tissues has been studied small) could be made to move 
ise it may be desirable and possible ter how hard it was pushed), so it 
y to raise internal body tempera practically infinite and fits better 
higher than by the older methods crude idea of it electro-n 
lireet thermal contact speed ought to b Moreover, the 
From one hundred billion to a hun- pushed, in our case, if it really goes 
red trillion there is a great range tl 
led the Hertzian. These waves are sitting on the borders) is simp 
too long to be felt as we feel heat, and = energy 
too short to be used in radio. No one It may be of interest to tell briefly 
can tell what uses may be found for about a few tests we have made 
em, but watch out! radio energy in fields 
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AND 


\ \ hig equel rad I ! 
ad 1 device for ! iting cert I 
r resistances t ren te aista > | 
e plant could be warm¢ 
by submitting it to tl 
field, but the degree « . 4 
s also with the nature of t thir ! 
heated. I realized that an insect’s ff 
r larva could not be eas n 
but I found that very n it 
eould b nduct warmed 
even when the powe! s ] nd sg 
s or antenna were at some < 
So I coneluded that this ! 
could not injure t plant. T 
needle-points (1 warm eggs) I 
ted into the stems ing, pott | 
nrods, and applied the radio e1 
for a summer, and then repeated 
xt summe! but except for a g 
crew oO! me i the plants Iron 
or while! without my kr vleda 
lready in the stem, I never suc 
led in producing a plant tumor 
not given it up, but I have rned 
t about plants without irning how 
do determine new growt Prob 
they, like the trees, grow only in a 
f shell surrounding their past 
wth, the cambium about the id 
The little gall fly knows better 
to put her eggs than I do. My 
ves either remained dormant just 
I put them (while the stem 
extended above them r, whe 
put the needle-point right into the 
ing tip, it was later found at tl 
of some young leaf I could not 
tumor. And I eould not giv 
[It seemed certain that extra he 
a plant should speed up loca 
th, just as putting a wl plant 1 
parts Ye 


it without getting 


rm place forees all t] 


it may be foolis] 


i again, with the same 


i 


growing onions and t 


INDI 
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and for that reason our jelly rats were 
followed by real rats 


with little numbers like ten thousand 
or X-rays d shown one of ft most 
remarkable known biologieal « I 

we had repeated it on insects Rays in 
the range ten ft ! hundred t! sand 
do something destructive to living ma 
ter which may not disclose itself for 
vears. but. by increasing the dose, the 


effects may be brought out quickly. So 


with x-rays, we had treated fruit-flies 
in lots of a hundred to different doses 
while they were in closed wooden boxes, 
found that while homeopathic 


Insured 


and we 
doses did no harm, larger doses 
a regular subsequent time for death, an 
deat! For 


after a certain dose, the flies would live 


exact expectancy. example, 


for ten days, but die in twelve. Two 
half doses wert equal to one full dose, 
ete. We found no such effect with 


number ten thousand trillion, however 


We found, instead, 


} 


tain amount of 


that rats liked a cer 
this radio heat. So we 


made a long glass house, in one end of 
which the radio field could warm the rat 
without heating the 


other part there 


house, and in an- 


was an ice-cooled box. 


Thus the rats could choose their pre- 
ferred temperature. They soon moved 
their cotton bed into the electro-mag 
netic field. Then we gradually, from 


day to day, increased the intensity of 
the field, so they became warmer and 
warmer. No one knows how far we 
might have gone, but one day one of the 
rats came hurriedly out of his warm bed 
The tail 
The rat 
and 
I am 


leaving his tail in the cotton. 
proved to be entirely dried out. 
was unhurt except in appearance, 


Now 


not advocating this as a painless surgi- 


ate out of my hand at once. 


al process, but will the day ever come 
when we may be warmed internally in 
unheated houses by some external radio 
field? It might be 
houses with all their contents including 
the air, if we could get along by inter- 


useless to heat our 
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nally heating ourselves 
eestors did it without radio. They 


ried 


rooms were not he 


— 
t with nem, 


enough he al 


If we earry the mpers 
higher than about 98 I’. we Say 
have a fever. We found first wit! 

that fevers were harmless unless al 


106, and rats have 
Does ean not usually recover ¢ 
nours or elect 


. but all animals st 


exhausted by several 


fever of, say, 107 


indefinitely a few degrees of fever 


reducing welg 


is a wonderful way of 
. 


for the animal peacefully perspires 


fat away. advertising 


reducing 


One day a veterinary brought 


little white Boston bull terrier whicl 


was going to die of dermide 
} 


mange. It couldn’t do any harm for 


to experiment on her, and we acce} 
her as a gift and called her Lydia. FE 


closed in her little wooden kennel 
was subjected to an hour’s electrie f 
full of | 


daily. It is a long story un 


but 
human interest was so great that Ly 
1 +] 


| 
Could 


the dog got well 


interest, 
also got all the medicine we 
of, in addition to the fevers. She 
put on a strict diet daytimes, and 
companied the watchman on his r 


‘ 


at night, so it have been a fa 
cure. It 
peated 
small white bull dogs. 

All this in turn led to our finding t 
ll bad, | 


not be all 
and 


may 
was clear, however, that 
not ’ 


electrical fevers do 


human fevers may 
some are probably beneficial, 
work of Dr. Wag 
had eur 


eases of advancing paresis by product! 


learned about the 


Jauregg, of Vienna, who 
at will fevers of malaria in the patient 
There was only one thing to do th 
We made a few devices and lent them 
institutions where it seemed probab 
that the indicated studies could be wi 


made. 
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It is not new to heat the body by ex paresis 

nal means and to produce fevers mat 
thereby. It has been done by hot water f the host. It gets 
! s, but the patients usually have 1 nly ! 

1 down before they will submi streal nd s fl 
It is also not new to heat a human finally 

! ng by strapping electrodes to him Jaurege’s Ww | 
ind applying alternating current ol no eure H 
1] high frequency, but it 1s new to heat t! tl 

lividual by radiations or electr f 

wenetie energy emanating Irom an al t ne to ass 

nna. For uniformity, the present made the paras 

method is to let the patient lie on a cot not bei t 

, with antennae plates above and below general principle must | 


but not touching him. It is at present us human and anim 
being studied largely as a substitute for are now seve! rroups 
the purposeful malarial fever infectior American doctors and res 
which is the wonderful service Wagner- well equipped institutions 
Jauregg rendered after painstaking ing these stud nd 
studies over many years. I do not pro- their reports that there is 
fess to know the action, but the guiding vice from sp 


thought was this In such diseases as per en OuSa!I 
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DISTURBANCES OF THE EARTH’S 


MAGNETIC FIELD AND THEIR INFLUENCE 
UPON RADIO COMMUNICATION’ 


PRO ( I OF EI I AL 
SACHUSETTS OF 
CARNI 
PURPOSE AND SCOP! 


hoped t 


this evening that 


fe) show 


ENGINI 


there are correlations, found by observa- 


tion, to exist between 
long-distance received radlo slenals. b 


changes in the apparent height of 
ionized layers of 
the Earth’s 


disturbances on 


c changes 
field, and the 
face of the Sun, as revealed by sunspots 
Certain of these different phenomena are 
ed 1 but 


, + 
itlOnsS 


In 


a sur- 


interconnect recognized ways; 


the observed corre?’ 
between others are still mysterious 


tl 


the reasons for 


In 


order to solve these difficult cosmic prob- 


lems, more numerous and m varied 


re 


observations needed, as to what is 


pli 


and beyond 


are 
taking in the upper atmosphere, 
that 


behavior of 


1ee 
It appears, however, 
by earefully studying the 
radio directed 
skywards and received on the 


waves, experimentally 
vround, 
after being reflected back from different 
elevations, it may be possible to throw 
light upon the nature and constitution of 
the otherwise inaccessible upper air. 
IONIZED LAYER OR LAYERS IN THE 
Upper ATMOSPHERE 
In the early 


THI 


; , 
aays oO rat 


before the beginning of the twentiet] 
century, it was supposed that when a 
simple radio impulse was started from a 
mast at a sending-station, a hemisphe 


el tie 
from the mast as a center, like the 
1 The 


cerning the n 


ical ectromagn¢ Wave was 


upper 


second in a series of three lectures con- 


and its 


Institu 


igneti field of the Earth 
atmosphere, the 
tion of Washington, March 15, 


delivered at Carnegit 


19 


a) the strength of 


the 
the upper atmosphere, 


magnetic 


By Dr. ARTHUR E. KENNELLY 


RING, HARVARD UNIVERSITY 


half of a soap-bubble 


directions at the Ol 


sper a 
invisible 


Or this 
l nl 


low er edge 


ran over the conducting 


eround or sea, in all 


south, east and west, 


atl tHe 
000 kilometers per second; whi 
of the hemisphere shot upwar« 
this speed. Only the lower edg 


wave, near the 


impulse to recelvl 


expan 


airectio! 


hemis 
surface of 


is. ni 


rate Ol 


tric energy in the upper portions 
hemisphere would be useless for 
munication. ‘This wast then gens 
accepted doctrine of three-dim: 
expansion of radio waves 

When the Marchese Marconi car 
North Americ n 1 la fall o 
to see if radio signals could be re 


from England across the 


Ocean, he was able to report 
groups of dot-impulses caug 


‘ 


foundland by a kite 
mm his sending 


The amount of 


operate the rece 


emitted fr 


iver 


have been ol 


emission in England upon 


} 
' 


+ 


Atlant 


recely 


in 


il 


lifted conductor. 


the t 


dimensional! hypothesis, and it was ni 


voKke some 


Sary to in 


venti 





during transmission 
by Sir J. J. Thomson that 


1} ° 
capabdie Ol 


than sea 


water 


. 
Was rea tl 


) assume 


vation of nearly 100 ki 


was sufficiently rarefied to a 


auctor 


under the ionizing 


sugcvestl 


lat 


ft 


n 


conauet 


Se 


for 


ng the heavy loss of energy upw 
It had been sl! 
highly r 


Ine 
ifi® 


? 
iometers, 


AS 


the 


a 


influences 





THE 

















KARTH’S MAGNETIC ] 


werful sunlight. It was known t 
chemically active ! t » 
r the violet end Oot ft Ss "ul 
to ionize air, that is, to break 
tral gas ms 1n ele ricaily pos 
and negative constituents I 
110 Waves em i iro the send vy 
n would thus only expand hem 
rically, until the ionized conducting 
r was reached, about 100 km ab 
station Her hey would | 
d back to the ground for r 
lection upwards; so tl! t \ 
1 then xpal ! W menslo} 
y, like a cart-wheel 100 ek, t 
vave advancing rad ilong t 
pokes 
This hypothesis « ! ized 
avers in the uppe1 prognost : 
1902, was not verified xperimenta shoes 
intil Breit and Tuve, a Departmen ; 
Terrestrial Mag m of the Ca : 
gie Institution, photo hed in 1923558 
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layers, which Appleton has called the E- 
and F-layers, respectively. The 2-layer 
is lower, and long radio waves tend to 
be reflected to it. 
Shorter waves can penetra 
and may then be reflected down by the 


tA 


eround from 


te the E-layer, 


down 


The sending-station a 


upper F-layer 


emits rays in all directions, including 
those along the ground. The ground- 


wave AB reaches the receiver at B by 
the direct A pulse 


flected from the lower layer E. 


is shown re 
There 
will be a certain short delay between the 
arrival at B of the and the 
reflected E-wave. wave 
shown which succeeds in passing through 
the first upwards and 


\° 


route 


vround-wave 
Then there is a 


E-layer twice, 
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then downwards, being reflected fro 
the F-layer but not intercepted by 
E-layer. This F-echo ray will have 


echo. KF} 


is reflecte 


than the E 


own which 


greater delay 


there is a pulse sh 
from the F-layer to ground and th: 
iin reflect: 


Bia 
i 


back from ground 
the F-laver 


ceiver B after passing four times, in 


, 
+ = 
LO SKY, i 


from and reaching the 


In such a @: 


through the E-layer ASe, 
photographie recorder at B would sh 
one ground-pulse followed by th 


echoes, each of which has pursued a 
' 


ferent path. 


In some tests no echoes are found, a 
the ground-wave arrives alone 
others, one echo is found, while in 4 

G 
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Fic. 3. 


DIFFERENT TYPES OF REFLECTION 


(®) 


(AFTER APPLETON AND BUILDER). 


times. Time measurements are fur- d) ther 
nished by the serrated lines below each are! SS 1 
‘ord, the frequency being given as regular inter 
1,110 eyeles per second; so that the in rather mor 
terval between successive serrations is /) ana 
‘oughly one millisecond (0.0009 sec). Similar os 
The record at (a) shows only two succes- been n 
S ground-waves G, G, emitted about trial Magnet 
one fiftieth of a second apart, no echoes Dahl 
appearing. At (b) there are two rec- Ve 
ls, each showing a ground-wave fol possible to « 
1 by one echo F,, attributed to the graphic recor 
F-laver, and arriving about 4 millisee- of the 
ls (0.004 sec) later. If the delay were of a special aj 
ist 0.004 second, it would correspond purpose at tl 
to an extra length in the echo-path of under the 
10,000 x 0.004 = 1,200 km, or toa virtual 4 record, ec 
ver-height of approximately 600 km nine hours, is 
At (cl) there is a ground-wave G, fol-  ground-sigi 
ved after about one millisecond by a_ heavy | 
single echo E, assigned to the E-layer. record T 
This delay would correspond roughly TO lin ‘Ss, mor 
a virtual layer-height of 150 km At series of refi 
2) there is a ground-wave G, a smal] heights. Ther 
ho E, of about one millisecond delay of interver 
virtual | t 
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rns, obtained near Lond 


E. V. Appleton and G. Bu 


es of Short Delay, 


> Pr, 


Appletor F’, of 


January, 1932, an F-layer 


records of echo-pat- 400 km. At 
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Fig ) OuT OF ATMOSI GIONS 0 120 I ’ ( } s B } 
NOT F ) UT A STA \ VERAGES V N E SEAS( ANI LA 
lROPOSI HERE, STRATOSPHERE, ACTIVA- region above wnhnien the tem pe r 


: ‘ ; , l) 
TION, METEORIC AND AURORAL RE- ceases to fall and begins slightly t in | 


GIONS OF THE ATMOSPHERE again. It will be understood that . 

A diagrammatie vertical section of the dividing line between the tropos} al 

atmosphere, up to a height of 120 km, is’ and stratosphere varies with the latit — 
riven in Fig. 5, which has been prepared of the locality, season of the yeal “ 
with the kind assistance of Professor hour of the day, so that the elevat : 

Alexander MeAdie, of the Blue Hill 10 km is only a rough round 1 .USTI 

{) ry 


Meteorological Observatory. Here the easily remembered. The other lev: 
bottom line AA represents mean sea- EE, F and G are likewise only avera; 
level. The level at B, 10 km up, gives At or near 12 km, C in the diag 


the approximate upper limit level of is the approximate limit of av _ = 
clouds in the sky; while the 10-km layer height. At D, 30 km up, is the appr \lex 
westicoan+ 


AB is described as the troposphere or mate limit of elevation from which 1 ’ 
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meteors are most abundantly vis the E 
Above the meteor average appear t ¢ te ! \ 
level GG, extends the auroral maintained by the | S. ( 
egion, and the region of upper ioniza- (Geodetic Survey . rs 
tion up to say 500 km. Above the 30-km_ daily record t trength of rad 
el, however, from which direct ree nals fro g 
‘ds have been secured, information c radio stations 
rning the nature and constitution « \us Ss : 
ipper air is at present necessarily 17 years. Aust 
fragmentary and indirect.‘ the magnet 
|} | CORRELATION OF LONG-WAVE TRANSAT’ nites fo seenentad 7 
LANTI( RADIO SIGNAL-STRENGTHS fair decres tiny It is 
| WITH 'TERRESTRIAL-MAGNETI : 
FIELDS, AND WITH of SRGROSGSRSGESSSeuRer vesssessees 
SUNSPOTS a} ceeeeeeeeeeees ae 
In Fig. 6 there is seen a plotted series Shesssessesecge coi Yt 
/bservations of monthly average radio ASAT tt 
signal-strengths over a period of seven Ragiii: + tH 
years (1921-28), emitted by Lafayette Hi ++ ++ 
station, and recorded (heavy line) at the 14 -s ; 
Bureau of Standards in Washington, by | 
Austin, and (dotted line) at the Meudon ; i 
; Observatory, near Paris, France. The eases Sees he 2c Ceseet hee 
' Lafayette station is close to the Bay of RYH ee eeer sesernees erase 
Biseay shore, near Bordeaux, France, ~~ 
and its conditions of signal-emission are Fic. 6. Mon 
Alexander McAdie, ‘‘Observations and In AS RECEIVED FROM LaFA ‘a ey 
i vestigations Made at the Blue Hill Meteoro- AT WASHINGTON A ‘iT MEUDON 


logical Observatory in 1929,’’ Cambridge, 1930. AFTER A 
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clear as to the nature of this correla 


tion. It may be attributable in part to 
variation in the ionized layer, the radio 
the Atlantic 
cosmic influences not yet grasped. 


eeilling over Ocean, or to 


this case, the radio signals were received 
from Europe in an east-west direction. 
A similar analysis by Austin for signals 
from Argentina, over the At- 
lantic in a south-north direction, as 
given in Fig. 8, for the four years 1924 


received 


28. seems to show but little correlation ; 
that the 
transmission enters into the relation 


apparently direction of 


SU 


A set of curves appears in Fig. 9 for 


























RVES OF MAGNETIC ACTIVITY AS INDI 
CATED BY RANGE IN HORIZONTAL 
CHELTENHAM, MARYLAND, 
STRENGTH FROM STATION MONTE GRANDE (LPZ) 
LACK OF CORRELATION 


(AFTER AUSTIN). 


Fie. 8. Cr 
INTENSITY AT 
AND RADIO SIGNAL 
IN ARGENTINA, SHOWING 


ON NORTH-SOUTH RECEPTION 
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three series of observations a) 1 ( 


signal-intensity, averaged from se 


European stations, as measured 


Bureau of Standards, (bd 


sunspot i 


bers and (c) the solar radiation 

sity as measured by the Smithsonian su 
stitution, all for a period of three ye tir 
Here we have very distinet corre 
between the three curves. Some int kil 
lation exists between these solar \ sid 
tions and radio variations Pet I 
is attributable to the conditions 


ionized layer. 
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7. 
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‘1G. 9. CORRELATION BETWEEN 


BERS, SOLAR RADIATION AND SIGNAI 


AS RECEIVED AT WASHINGTON, 10 A. M 


P. M., FROM EUROPEAN STATIONS DURIN( | 
ARY, 1924, TO DECEMBER, 1926, AS REPRI Ghai 
BY THE DEVIATION OF MONTHI AVERAGE F 

YEAR MONTHLY AVERAGES (AFTER AUS 

Fig. 10, from Austin’s comparis ) 
monthly averages for radio signa! 
sity from two European stations 
for monthly averages of sunspot . 
plotted over a six-year period. He \ - 
recognize a general correlation, but - 
out close agreement in detail. ou 

We now come to some compariso! ee 
Pickard (Fig. 11) over an eight _ 
period 1916-24 between averages a 
radio signal-intensities from the E pr 
pean station Nauen, as observed Aes 
Bureau of Standards, and terrest: os 


magnetic variations. Here again wi 
a certain degree of evident eorrelat 
although in details the agreement is ! 


close. Wi 
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CORRELATION OF SUNSPOTS WITH Rapti 

SIGNAL-STRENGTHS OF MODERATI 

W AVE-LENGTH 

We have thus far been discussing the 
relative behavior of long radio waves t 
sunspots or to terrestrial-magneti¢ varia- 
tions. For present purposes, we may de- 
fine long waves aS waves exceeding one 


kilometer in length. We may now con- 


sider the behavior of moderately long 
radio waves (100 meters to 1,000 


— 
NUMBER 





ME MONTHLY AVERAGES GuNGrOT 
oe eneeee semen: 
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Fic. 10. SIGNAL DEVIATIONS OF MONTHLY SIG 





STRENGTH FROM 6-YEAR MONTHLY AVERAGES 

MPARED WITH MONTHLY AVERAGES OF SUN- 

SPOT-NUMBERS, JANUARY, 1924, To OCTOBER, 
1929 (AFTER AUSTIN). 


American 
tions employ 


meters broadcasting-sta- 
moderately long 
Pickard and 
Stetson have made records of the radio 
carrier-wave 


waves 
(200 meters to 550 meters) 
intensity from certain 
broadecasting-stations, and have com- 
pared them with sunspot-numbers dur- 
ing the same period. Fig. 12 is a dia- 
gram given by Stetson, of the Perkins 
Astronomical Observatory, for the eve- 
ning radio reception 
WBBM of Chicago, 
during the three years 1926 


+ 


fr 


m Station 
plotted upwards 
+) 4 


8. and for 


sunspot-numbers plotted downwards 


Here a dis- 


Y 


during the same period. 
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CHARA‘ OF , 4 
CEI ON FRO ) rU 
tinet inverse correlation is ind 
Similar results have been re} 
Stetson during a more recent period 
DIURNAL RANGE OF VIRTUAL Hi 
IONIZED LAYER ON MAGNETICALLY 
QUIESCENT Day 
It is found that the virtual height 
the lonized lay rs I wav I t 1s 
waves of from 10 meters to 100 n 
in length, goes through a fairly r 
diurnal variation in the absence of mag 
netic storms or perturbations. In ger 
eral, the height is lower during daylight 
than during darkness, although t] 
ditions vary in detail with the season and 
the locality. An explanation for this ob 
served condition is suggested by tl] 
that during sunlit hours the upper air is 
exposed to active 1on ition by tl Sun's 
rays, especially at the violet end 
spectrum; so that the number and der 
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KENNELLY-HEAVISIDE LAYER ON TWO DAYS, SEI 
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WAVE-LENGTH OF 70 METERS (AFTER TUVE, HAF 


1D AND DAHI 


sity of free electrons considerably in- 
crease, thus bringing the ionized layer 
lower. At night, on the contrary, neu- 
tralization of the gas atoms tends to 
occur, by the attraction between free 
electrons and ions. 

Fig. 13 shows the range of virtual 
heights observed at the Department of 
Terrestrial Magnetism of the Carnegie 
Institution of Washington, for waves of 
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TS OBSERVED OCTOBER 


7-8, 1928: (a) AT Moore ScHOOL oF ELECTRI- 
CAL ENGIN! ( PHILADELPHIA, PENNSY 

VANIA bh) DEPARTMENT OF TERRESTRIAL MAG 
NETISM, WASHINGTON, D. C., ON TRANSMISSION 


FROM NAVAL RESEARCH LABORATORY, WASHING 


TON, D. C., on 4,435 K AFTER KENRICK AND 
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rently at tw , \) , 
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length wert ed B 
Naval Research Laboratory, near 
ington, D. C. The heavy curv 
the virtual heights as measured by 
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while the dotted line shows the h 
measured at the Department of 

restrial Magnetism, Washington, D 
by Tuve, Hafstad and Dahl. The 
curves are in good conformity. The 
light height was about 225 km a1 

darkness height about 400 km b 
sunrise. 

Fig. 15 is taken from a recent | 
by Appleton. It represents the \ 
layer-heights measured at King’s | 
lege, London, for waves of 80-1 
length, during the day July 15-16, 
emitted from a sending-station i 
London. Appleton points out tl 


at 


l 
+ 


ing part of the time, reflections w 


tained from the E-layer at a hi 
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1 NOON 2) MIONIGHT i 4 NOON 
16. TYPICAL RECEPTION FROM TUCKERTON 
WCI AT NEWTON CENTER, 16-KM WAVE, ON 
MAGNETICALLY QUIET DAY, AUGUST 22-23, 1929, 
OWING MARKED SUNSET AND SUNRISE PEAKS 

AND LOW NIGHT FIELDS (AFTER PICKARD 
Appleton finds that when such a wave 

{ 


passes through an ionized layer in a 
direction roughly parallel to the Earth’s 

al magnetic field, the wave tends to 
split into two rotary polarized com- 
ponents, one right-handed and the other 
left. In the northern hemisphere, the 
right-handed component is retarded and 
ibsorbed by the layer more than the left; 
so that the received descending wave is 
found to be circularly polarized with 
; 


r+ 


handed rotation. In a reeent’? com- 
tion, he has deseribed experiments 
v. A ppleton, ‘<Polar tion of Dowr 

Wireless Waves in tl] Southern Her 


Nature, 128, 1037 
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long radio waves emitted from the Tuck- 
erton Station WCI, during a single mag- 
netically quiescent day, August 22-23, 
1929. Here the received intensity is 
fairly steady during the day, falls to a 
somewhat irregular low value at night, 
and shows sudden peaks near sunrise and 
sunset. 

Pickard’s corresponding graph for 
average reception during six months at 
and from the same stations on days of 
moderately quiet magnetic conditions ap- 
pears in Fig. 17. There is now relatively 
little difference between day and night 
signal-intensity. The peaks have dis- 
appeared. 

The conditions of diurnal average re- 
ception for days of magnetic dis- 
turbances or moderate magnetic storms 
are given in Fig. 18. Here the received 
signal-intensity at Newton Center is 
greater at night than by day, or there is 
a reversal of the quiescent conditions. 
Finally, Fig. 19 is Pickard’s graph for 
reception-conditions during the severe 
magnetic storm of July 8-9, 1928. Here 
the signal-intensity is very distinctly 
greater during the night than during 
daylight hours, showing a marked inver- 
sion of the conditions existing on mag- 
netically quiet days. 

In Fig. 20 we have some graphical 
analyses reported by Anderson, of the 
American Telephone and Telegraph 
Company, for the radio signal-intensities 
of long transatlantic waves, in the year 
1927. The central line of each diagram 
represents the onset of the storm, and 





RECEPTION DURING 
| AAGNE STORM 
8-9, 1928 
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Fig. 19. TYPICAL RECEPTION FROM TUCKERTON 
(WCI) at NEWTON CENTER, 16-KM WAVE, DUR- 
ING SEVERE MAGNETIC STORM JULY 8-9, 1928, 
SHOWING MARKED INVERSION (AFTER PICKARD). 
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Fic. 20. EFFrecT OF SOLAR DISTURBANCES 

60-KCS DAYLIGHT RADIO TRANSATLANTIC TRAN 

MISSION IN 1927, SHOWING CORRELATION OF 

LONG-WAVE RADIO RECEPTION AND MAGNI 
STORMS (AFTER ANDERSON). 


seven storms are separately consider: 
The mean signal-strength is plotted f 
each of the five days before and aft 
the storm, on three distinct radio trans 
missions. The curves tend to show that 
for these long waves (5 km), the sign: 
strength increased distinctly for a f 
days after a storm. 

A similar result is reached in Fig 
which represents an analysis by Aust 
and Wymore for the signal-strengt 
received at the Bureau of Standards 
during the years 1925-27 from seve 
European stations. T 
deviations attributable to 
storms are plotted for five days bef 
and after the onset. There is a distil 
rise in following 
storm, reaching a maximum in al 


long-wave 
magnet 


signal-streneth 


two days and falling back to norma! 


about three days more. 

















THE EARTH’S MAGNETIC FIELD 


On the other hand, the effect of a 


storm on the 


magnetic reception < 


short radio waves crossing the Atlantic, 


seems to weaken them rreatly. Ande r- 


son’s analysis of the effect of a magnetic 


storm on July 8, 1928, appears in Fig. 


99 The thin broken line 


variation in the horizonta 


component 
f the Earth’s magnetic field; while the 


indicates the strength of 


heavy line 
short-wave radio transmission from 
Deal, New Jersey, to New Southgate in 
These two lines 


England. 
eether remarkably. They show a fall- 














¢ off in radio reception commencing 
two days before the center of the storn 
reaching a minimum at the time < 
ereatest magnetic disturbance, and re 
turning to normal after about six days 
At the same period, the long-wave radio 
signals 2,000 meters trom Long 
Island, New York, to Cupar in Seot 
d, inereased instead of dwindling. 
luring and after the storm. 
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Fic. 21. AVERAGE DAILY DEVIATION 
MONTHLY MEAN OF DAYLIGHT FIELD-STRENGTH 
OF SIGNALS FROM STATIONS IN EUROPE DURING 
PROGRESS OF MAGNETIC STORMS 1925, 1926, 1927 


AFTER AUSTIN AND WYMORE.)* 


* Note correction in Fig. 21: The dotted-lin 


curve should be dated 1926, and dashed-line curve 
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That the sa ul rl 101 
tween sunspot-cycles and cycles 
Earth’s magnetic activity is bor 
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plete cy cles of each of these two curves, 
the peaks of 1837 and 1928, or 
an average of about 114 years per 
Why the Sun should exhibit an 


eruptive habit of this period is still mys- 


between 
eycle. 


terious. It has been suggested that 
possibly both series of phenomena may 
be concurrent Symptoms of cosmic in- 
fluences even more remote than the Sun. 
At the present date (1932), we 
scending to an expected minimum of 
both sunspots and magnetic activity due 
in or near 1934. 

Two theories have been advanced for 
the 


Sun 


are de- 


correlation between the 


with 


spots on 
magnetic changes, as well as 
ionized-layer and radio disturbances on 
the Earth. per- 
haps not mutually exclusive. One em- 
phasizes the ejection of finely divided 
matter from the surface of the Sun in 
move outwards at high 
if favorably directed, may 


These two theories are 


jets, which 
speeds, and, 
reach the Earth’s atmosphere in such a 
manner as to set up strong electric cur- 
rents, auroral discharges, ionization, 
‘te. The other emphasizes the action of 
ultra-violet light emitted from the sun- 
spots and the ionizing influence* of this 
actinic radiation on the Earth’s atmos- 


phere. 





CORRELATION BETWEEN SI! 


(AFTER DEPARTMENT OF TERRESTRIAI 


Rapio Ecuores or Lone DELAY 
In 1927-28, Hals 
Hulburt, ‘‘ Tables of the Ionization of 


Phys. Rev.. 39, 9; g= 


Stormer and an- 

8E. O. 
the Upper Atmosphere,’’ 
992, 1932. 


Echoes and the 
681, 1928; 


® Carl Stérmer, ‘‘ Short-wave 
>? Nature, 122, 
Probleme des Polarlichtes,’’ Ergeb 
1-86, 1931. 


aiso 


Aurora Borealis, 
**Ueber die 


nisse der kosmischen Physik, l, 


NSPOT-NUMBERS AND 


nounced the discovery’ in Oslo, N 

way, of radio echoes following s 

wave signals 31.4 meters emit 

from a sending-station at Eindhov: 

Holland. These delayed echoes 

since been recognized by various ot > 


, 


observers, although they seem to be \ 
rarely detectable in European latit 
(35°-60° north). The delay or ¢ 
recorded oscillographically trom 
ionized layers of the upper atmosp 
from about 1 to 4 n 


mr} -_ 1 , , 
rhe aelaved ecnoes, here 


is ordinarily 
seconds. 
sidered, have been reported as follow 
the 


from 1 to 30 seconds, a totally differ 


generating-signal by an interva 


order of magnitude. A great many 
such delayed echoes were reported by 
B. Galle, at the island of Pulo Condor 
in the tropics, during a French exp: 
tion to observe a solar eclipse which 
total at that locality in May, 1929. 
Two theories have 
these 


One was 


been suggested 
extraordinary 1 


that the signal 


explain 
echoes. 


tT} 


penetrated the space between upper a 


lower ionized atmospheric lavers, 

eame greatly slowed down in gr 
velocity, oscillates to and fro be 

the layers, and finally returned 0 


eround after great delay. Pede 


MAGNETIC 
MAGNETISM ). 4] 


has shown that this theory is very wu 


satisfactory, for several reasons. 


The other theory, put forward 


Stormer, is that when cathode-ra 
10 J. B. Galle, ‘‘ Observations relatives 
radioélectricité et la physique du globe fait 
a l’oecasion de 1’éclipse totale de soleil du 9 1 
1929 A Poulo Condore (Indo-Chine),’’ O 

Electrique, 9, 257-265, 1930. 








' | by tl Sun move towards the 4 
there 1s, for a given stream ; 
I a certain radiai distance Irom 5 
» \ 
Earth which they can not enter in a = 





rnt ine, being deflecte 1 bv the Reflecting 4 


surfoce 





s magnetic field. Under the in- J Edbeh 
flue! of this field, the cathode ray \ 
] + } } " . 
. 1 would carve ( a toroidal hol- ‘ ——+ . a ii 
y space, shaped like an apple, coaxial , aa i een 
. ’ . ore spece . 
ith the Earth’s magnetic polar axis.  wahee eectrons ect woms to the 
iy nized walls of this toroidal space, i tilt 
: radial distance of perhaps two mil st 
s of kilometers from the LEart] 3 
would be capable of acting as an ionized 2 : 
r and of reflecting the waves back ¥t/6 
» The Earth, W en S at the center ol! I } j 
t ore A short-wave radio signal FOR LA 
: ipable of penetrating and emerging 
from the atmospheric ionized layer, ‘S#Ip 1S a creatiy 
: yuld proceed as a straight ray to the reer powers al I S 
t idal surface ind hen reflected U same mal I I » L | 
back to the Earth, would make a jour- ¢T!y equipped rator at a } 
of say 4,000,000 km, which would Tadaio station 1 invade 1 atmosphere 
py about 13 seconds Different Up to say -UU km, 1 rht of 1 
ities and masses of ionized streams, 12¢d layers 
proaching the Eart} ould set up ©! nt o1 l 
roidal reflectors at different distances radio becon mit 
Many more observations will be 409,000 km around ¥, and <UU KI 
! ssary to confirm or refute this in- thie] Mor > I 3 1 
g is theory long-delayed echoes.  ‘ lelayed 
rig 24 fri In on storn rs p ib l the sal l 
tions, indicates t neoming electroni vay vould , P 
streams descen ¢ to the Earth in Zation wit! S 
rtain-like sheets around the Earth’s fluence havi mo! 
magnetic poles ind forming, unde! nN meters { 
favorable col ] ns VIS ble aurora l i] study I 
be explored t 
{ o> I SIONS 4 re hy : . 4 : 
It is evident that there are wid In a certain sense, it is fort 
spread cosmic influences which affect the relations bet rad 
the magnetic field, auroras, the ionized propagation ! \ 
r-layer and radio signals, at or near phenomena het l, are s 
t surface of the Eart Within the plex. If radio v net 
ist Tew decades, radio has become subject to one and only o1 mt 
ivailable as a new research tool for e: of transmissio1 7 r the 
ploring the upper air all round the LEarth’s atmos; t t } 
vorld. The conjoint organization of a easy to deter? but ild not 
man directing a locomotive or an air- expected 1 
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Fic. 25. DISTRIBUTION OF OBSERVING STATIONS IN IE POLAR GIO AS PROPOSED FOR 1 
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other cosmic influences. The transmis- 
sion of radio waves is, however, depen- 
dent upon a 
including direction, wave-length, mag- 
which 


number of conditions, 


netic and electric phenomena, 


make the problem more difficult, but will carry out a concerted program 
collateral information meteorological, magnetic, electric 
radio work, which should lead to 


promise much 
when it is finally solved. 

Fig. 25 is a map of the northern polar 
hemisphere prepared by the Interna- 
tional Polar Year Commission to show 
the magnetic stations that were occu- 


pied successfully by expeditions from 


more than twelve different nations 
the ‘‘Polar Year’’ 1882-1883; als 

stations that 
during the fortheoming ‘‘Jubilee P 
Year,’’ 1932-1933. The various nat 


acquisition of much needed knowle 
in all these directions. It can n 
doubted that all such knowledge 


lead to results of international im} 


tte 


tance and utili 


it is proposed to oceu 








CARBONATION OF DAIRY PRODUCTS 





UNDER ordinary conditions, carbon 
dioxid is a gas; when compressed under 
a high pressure it is changed into a 
liquid; and when subjected to a low 
temperature of about 150 degrees F. 
below zero it is changed into a solid. In 
this latter condition it is known as ‘‘dry 

It is readily soluble in water 

The amount of it that can be dissolved 
water depends on the temperature of 
the water and on the pressure under 


When it is dis- 


solved in water or in beverages, it im- 


1 


which the water is held. 


irts to them a pleasant pungent taste 
which is greatly relished by some people. 
Carbonated beverages are well-known 
articles of commerce. 

Carbon dioxid could be classed as a 
preservative and a mild germicide. If 
enough of it is dissolved in a beverage, 
| stop the bacterial multiplication 


therein and thus will prevent the deteri- 


1+ Wh 
] Wl 


oration and the spoilage of the beverage. 
If the amount of carbon dioxid is 
further increased so that a pressure is 
produced in the sealed container, it will 
not only stop the bacterial multiplica- 
tion but will also destroy most of the 
bacteria in the beverage. To bring 
about this result in soft drink beverages, 
it is necessary to carbonate them at 
a pressure of about seventy pounds. 
Here, also, it might be added that the 
carbonated beverages seem to possess a 
certain medicinal value for the digestive 
system. 

In the dairy industry the loss due to 
the deterioration in quality and to the 
spoilage of milk and milk products is 
very great. An effective sanitary con- 


trol of milk and milk products has been, 
and still is, an important and puzzling 


=k 


public problem. If the carbonation of 
soft drink beverages prevents their 
spoilage, makes them more sanitary and 


\ 


OF DAIRY HUSBANDR 


By Professor M. J. PRUCHA 
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ably not be practical for the preserva- 
tion of fluid sweet milk. It could, how- 
ever, be used with profit for evaporated 
milk and for ice-cream mix. These two 
products are prepared at the source of 
milk 


supply and may be transported 


long distances or stored for future use. 


The 


soon as they 


+ 


carbonation of these products as 
are made would materially 
improve their keeping quality. 

The other method of carbonation of 
fluid dairy products is carried out by 
putting the product in an air-tight 


strong container and then introducing 
dioxid to 


container. 


produce a 
Milk ean be 


preserved in the same manner as are the 


enough earbon 


pressure in the 


soft drink beverages, except that a much 
higher pressure is required. 

In one milk of good 
quality was carbonated under a pres- 
180 pounds 
one month at 45 degrees F 


experiment 


sure of and then was 


stored for 
This manner of carbonation completely 
multiplication 


inhibited all bacterial 


storage period and it also 


the 
start so that the milk be- 


during the 
killed 


present at the 


most of bacteria that were 


came practically sterile. 


There are cer- 
tain difficulties involved in carbonation 
of milk in this manner. It could, how- 
ever, be utilized in connection with the 
transportation of fresh milk for long dis- 
tances, such as ocean voyages. 

The carbonation of milk drinks, such 
as chocolate milk and milk drinks pre- 
pared by adding various kinds of flavors 
to the milk, deserves special attention. 
In the first place the pungent taste due 
to carbon dioxid seems to improve the 
taste of these milk drinks, and secondly 
the carbonation, if done properly, will 
materially prolong their keeping qual- 
ity. The best results from the stand- 
point of flavor were obtained when the 
drinks were carbonated in sealed bottles 
to a pressure of about 40 pounds. These 


milk drinks could also be put up in the 
ordinary milk bottles after being carbo- 
nated. In 


this case a much smaller 
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amount of carbon dioxid can be put 


the milk and it tends gradually 


++! 


cape from the bottled 


milk so tl 
benefits due to carbonation are 


lasting as when earbonated in s 
bottles. 
Experiments 


with solid dairy products, such as butt 


were also econdu 


cheese, and powdered milk. The met 
of these l 


of carbonation 


sisted in storing the products in 


atmosphere of carbon dioxid in an 


tight container. Butter so treated 
then stored in cold storage did n 

teriorate in quality so soon as sim 
butter kept under the same condit 


+ 


+ atin + 
I alr instead 


except that it was in the 
earbon dioxid. It was also noticed 
the mold which frequently spoils 
butter did 

and that the 
the oxidation of certain ingredient 
the butter did not seem to develop 


not grow in earbon di 


off-flavors which are du 


The same thing was true of e} 
and of powdered milk, namely, that 
undesirable flavors that dev Dp 
result of oxidation were largel) 
ited by the carbon dioxid. It s! 
also be observed that when chees 


stored in carbon dioxid atmosphere 
sealed container it did 
a common observation that cheese 1 
spoil very readily owing to the ray 
vrowth of mold on its surface. ' 


fact has seriously interfered with 


packaging of cheese for retail tr 
Putting up small packages of cheese 
sealed containers in earbon dioxid 


mosphere might help to solve the pa 
aging of good cheese and might iner 
the cheese consumption. 

Considering all the 
problem of carbonation of dairy p1 
ucts, it might be concluded that ear! 
nation of some dairy products is 


phases of 


+ + 


ble, that it improves their taste, tl 
keeping quality, their sanitary qualit 
and that it might be financially pr 
able. Carbonation of certain da 
products is not practical nor would 
financially profitable. 








SHADE TREES THREATENED BY 


INSECT PESTS 


By Dr. E. P. FELT, D.Sc 


EarLty last August a severe wind 
storm, a near tornado, brought ruin and 
destruction to many trees in Westport 
and Fairfield, Connecticut. Large trees 
were uprooted and those secure ly 
‘hored to the soil suffered the loss of 
0d sized limbs. These latter were 
twisted off and their condition suggested 

» work of a mighty giant. Something 
like 2.500 trees were damaged by this 

m. and the loss could e isily be placed 

a quarter of a million dollars. Trees 


ere wrecked in the thickly settled vil- 


as well as In the more open country, 


1 those familiar with the situation 
nounced it a tragic loss. There is no 
question but that su s the case It 
is a cause for thanksgiving that no 


ves were lost. 


The sudden sweep of the elements and 


speedy destruction of thousands of 
trees capture the human imagination. 
IS 4 newspaper story. Every one is 
interested. There is not the same news 
value in insect depredations and yet 
ese latter may easily exceed in magni- 
tdi 


» and loss the damage resulting from 
a number of storms, such as the one we 
ive briefly described. 
rhe seriousness of the insect situation 
in relation to shade trees in the north- 
eastern United States was brought to 
ittention very forcibly last summer. 
Yet it had not attracted any great 
amount of notice either from individuals 
r the press. It is more than probable 
that comparatively few realize what has 
actually occurred. Furthermore, it is 
difficult to get at precise data in relation 


to this. It is a matter of great impor- 
tance, so far as our shade trees are con- 


erned, because the effect of the injuries 


eastern United Sta 


imates take no 


streets and ! 





60 THE SCIENTIFIC MONTHLY 


mendous levy upon the vigor and vitality which now takes in parts of Virgir 
of one of the most valuable and highly Maryland, Delaware, Pennsylvania, 


prized of our shade trees. The probabili- New Jersey, the southern part of N 
ties favor as much if not more damage York, all Connecticut and Rhode Is] 
the coming season. Communities which and two good-sized areas in Massa | 


suffered severely from elm-leaf beetle setts. These are not the ultimate lin Net 


last summer may well take warning. They simply represent the recorded 
The wide-spread injuries by this pest in tribution of this insect to date. 

the Hudson River Valley early in the available information indicates the J are 
century resulted in the death of many nese beetle is controlled fairly well w 


valuable trees and, as a consequence, average horticultural conditions, s 

communities in that area were practi- the spraying necessary to protect 

eally forced to adopt systematic control trees from various insect pests ordin ma 

measures. Is it too much to hope that controls this insect satisfactorily. + 

the experience of 1931 will result in bet- is not the case with ornamentals : 

ter protection for the trees in many usually means an additional spray) Ing 

other localities ? the repeated defoliations, with t - 
This by no means completes the shade evitable extension of these areas, ra 

tree story for last year. Those who had _ serious problem. 

occasion to travel in the generally in- The third insect in this deadly t 

fested Japanese beetle area in 1931 could the European willow-leaf beetle. | 

hardly have failed to note the very gen- now widely distributed in southern N ar 

eral defoliation of trees in a section cen- England, New York and south to } 

tering approximately on Philadelphia Jersey, Pennsylvania and Mary! sas 

and extending south to Wilmington, Fortunately, in one respect, the wi wae 

Delaware, and north to Trenton, New does not occupy a very important | a 


Jersey, or thereabouts. It would seem asa shade tree. Yet it is somewhat 
entirely within probabilities that at least erally grown, and in many sections 

a quarter of a million trees may have infested area it has been severely 

lost their foliage as a result of the work aged by this recently introduced | 
of this destructive insect. The pest is a The number of willows defi liated in 
general feeder. It shows a marked eastern United States in 1931 were S10 
preference for horse chestnut, linden, proximated at 200,000, though it n 
elm, willow, apple, peach, sweet cherry, be admitted that this is a tentative 
plum, rose, grape, Boston ivy and Nor- mate. The willow leaf beetle prod 


way maple, to mention some of the trees three generations annually, and wv - 
and vines upon which it feeds most conditions are favorable largely 
readily. vents the foliage from functioning. 
The situation in regard to the Japa- inevitable result is that the trees a! pe 
nese beetle is somewhat different from weakened. They are certainly far | 4 
that in relation to the elm-leaf beetle. beautiful when the leaves are chai an 
This more recent pest attacks a consid- throughout most of the summer fr 


erable variety of trees and shrubs. It is bright green to a hideous gray. | 
erratic in its habits. It is spreading rap- situation is made even more serious 
idly in spite of governmental efforts to far as the willow is concerned, by | ’ 
check dissemination. The serious dam- recently discovered willow scab fw 
age to shade trees and ornamentals of and the very general infection, ser 
the generally infested area is destined to injury and killing of many trees in 


be spread over the sparsely infested area England at least. 
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In addition to the above, the beautiful 
larch suffered greatly the past summer 
from the depredations of the larch case 
bearer. The foliage of this tree was 
partly to mostly destroyed in southern 
New England north into the Berkshires 
of Massachusetts, New Hampshire and 
probably Vermont, and in corresponding 
areas in New York State, including ex- 
tensive tracts in the Adirondacks. <A 
large proportion of these larches were 
forest trees and yet there must have been 
many thousands, probably 250,000, 
which could be classed as ornamental or 
shade trees. Here again, timely spray- 
ing would have prevented serious dam- 
age. 

Summarizing, it may be stated that 
insect depredations on shade trees in 
1931 affected some two million trees, and 
this damage was caused by four intro- 
duced insect pests. Most of the trees 
affected were handsome specimens. 
Some stand upon the lawns of magnifi- 
cent estates. Not a few are highly 
prized for sentimental reasons. These 
trees might easily be worth an average 
of $100 each. Their total value may 
thus be placed at $200,000,000. These 
extended depredations occurred without 
exciting any great amount of apprehen- 
sion. No one has suggested that it might 
be due to the depression. Even tree 
owners gave it comparatively little atten- 
tion. The statements of tree experts in 
not a few cases have been disregarded, 
possibly because it was thought that 
their representations were dictated by 
personal interest. On the other hand, 
no men are better qualified to pass upon 
the probabilities in regard to insect 
depredations than those who are giving 
their entire time to shade tree welfare. 
As a scientist interested in the proper 
solution of this problem, the writer 
wishes to call attention to the effects 
likely to result from this situation. 

In the first place it must be admitted 
that a comparison between 2,500 trees 


damaged by a storm early in August 


1931, in southern Connecticut with the 


presumabDiy two muillon trees @ 
by various insects, suggests that 
‘ 

ter may be much more serious 


former, so far as the welfare of shad 
trees is concerned. We would not belit 
tle the storm damage. Tha , 
severe. On the other hand, defoliation 
or destruction of the leaves means serious 
injury, and it was the fate of a vastly 
creater number of trees. 

What is the probable outcome of this 
extensive defoliation ? 

In the first place, if we go back 
early part of this century and scan 
history of the elm-leaf beetle in the Hud 


son River Valley, it will be noted that 


very serious damage was recorded in 
some communities and this was represen- 
tative of many other localities. In the 
cities ot Albany, Troy and Wate rvilet, 
it was estimated then that fully 4,000 
trees had been destroyed by the pest. 
These were magnificent shi I 
They succumbed after several succes- 
sive years of defoliation. Observations 
at that time indicated that the loss of 
foliage three successive seasons practi- 
cally ruined trees, and in the case of 
those with a reduced vigor was fre- 
quently followed by death. The exten- 
sive studies of earlier years on the gipsy 
moth in eastern Massachusetts resulted 
in similar conclusions in relation to 
various shade and forest trees. A num- 


+ + 


ber of communities which suffered mos 
severely from elm-leaf beetle in those 
earlier days took the lesson to heart and 
made more or less adequate provision 
for the protection of the trees. It was 
about this time that a number of the 
other communities in the northeastern 
United States took steps in this dir 
tion, and as a consequence wide-spr‘ 
ravages of this and other insects were 
checked. 

To return to the picture before us, wi 


tr 


have presumably two million trees w 
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probabilities indicate serious Injury In 
1932. This is practically 
sult in the case of the Japanese beetle 
and the willow-leaf beetle. The elms are 
very likely to suffer as they have during 
the past season. Is it wise to wait 
longer? One ean not do much with a 
dead elm. Furthermore, many of these 
trees are not in a condition to stand re- 
peated defoliations. Numerous limbs are 
in a weakened, sickly condition. Some 
may even jeopardize public safety. 
There is a possibility of damage claims 
in the case of an accident. Can tree 
owners afford to take these risks? 

The time is approaching when it will 
be necessary to provide systematic pro- 
tection for shade trees. The need is rap- 
idly becoming as great as in the case of 
fruit trees. It would be folly to attempt 
to grow fruit on a commercial seale with- 
out making provision for the control of 
insect pests and fungous diseases. The 
time is coming when the need of sys- 
tematic protection for shade trees will be 
generally recognized. It has come in the 
ease of some localities. 

It requires no great foresight, with 
these facts before us, to draw the conclu- 
sion that if the conditions of 1931 are 
allowed to continue, many thousand 
shade trees will succumb to natural 
causes within the next few years. These 
untoward results will undoubtedly be 
greatly hastened by an abundant crop 
of various boring insects, such as the elm 
borer, the elm snout beetle and the com- 
mon flat-headed borer. Other trees may 
be expected to suffer greatly from borer 
attacks. Many oaks are killed each year 
by the two-lined chestnut borer. <A 
deadly bark beetle is attacking and kill- 
ing many hickories. These and other 
borers thrive in trees which have been 
weakened from one cause or another, and 
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way ihe principal a 
secure a gwenerai reaiization 
of shade trees and tl 


befall them unless there is p! 
The communities which have su 
greatly from the work of various i 
pests may well give the entire pr 
serious consideration A decision sl 
be made shortly as to whether such ec 
tions are to be allowed to persi 
whether it is advisable to face the pi 
lem and make provision for contro 

A very great proportion of these t1 
are 50 to 100 years old. They can 
be replaced in any considerable num 
in less than one or two generati 
Ordinarily a magnificent elm or ot 
tree 100 to 200 years old is much n 
satisfactory than a recently planted sa; 
ling. We can not escape the conclus 
that a continuance of present condit 
means a much more rapid loss of s! 
trees than can be justified. We 
allowing a natural resource to be wast 
We are sacrificing esthetic as well 
material values. 

There is also the practical aspect t 
considered. It may actually cost n 
to remove some of these giants than 
would to provide protection, suc! 
spraying and pruning, through a ser 
of years. Furthermore, the cost of 
ting out the dead wood in weakened t1 
may easily exceed the cost of spra: 
for two or three years, and the result 
are much less satisfactory. There is 
getting away from these facts. Ther 
now a choice for the owner or commu) 
concerned. There is no choice after t 
trees have died. The time limit 1 
expire much sooner than many expect 





WHAT IS LEARNING: 


PRO! R OF I 


| por educatio 

nd pri gil 

( | I ne a lr} pe 
sistent confusion about what learning is 
how it happens is largely due to a 
smoke-sereen thrown about the topic by 
old psychology, with its jealousy of 


pDNnvsit lorv. Methods of te aching. tec] - 
niques of training and guidance, will 


continue to be hit and miss until edu- 


eators realize what a simple and unmis- 

* takable process learning really is 
As a text for further discussion I shall 

a take an account from the most recent 

hy pronouncements of one of the most es- 

" teemed writers’ on learning. In this 

; account the author first reviews briefly 

some of the attempts to explain the es- 

7 tablishment of ‘‘connections.’’ The 

= “law of eifect’’ is advocated and it is 

- said that ‘‘One conclusion we may draw 

| with some surety from the evidence. 

| The consequences of a connection seem 

to act on it directly at the time, as well 

* as, or instead of, acting on it indirectly 

, by causing some repetition or rehearsal 

or consideration of it, or by adding some 

’ motive or reason for it.’’ 

. We are then asked to consider ‘‘some 

” of the simplest cases of all learning,’’ 

being assured that only the feature of 
al ‘‘time interval’’ distinguishes these from 

- ‘the stock experiments with animal and 

human learning.’’ The case adduced is 

Ine the following: 

:) Let a young kitten that has never had any 
rience with fish or meat any kind b 
fronted with a row of smal! flakes of cooked 

fish, identifiable by shape, color and smell.2 It 
examine and eat one flake Another piece 
I L. Thorndike, H in Learning 
t Seribners, New York, 1931 


> We should add ‘‘jidentifiable also by 


By Dr. H. L. HOLLINGWORTH 


With his usual direct 
dike has here picked a | 
of all that is essential in 


in line with the current 


predilection, he seeks for t! 


just the wrong 


place 


neither case is any connectio 


nor does any response ¢ 


Eating fish cakes continues 
final response to the cake 

continues to be the final resp 
acid capsules. What precisé 


cated in certain ur emphasize 


the quoted paragraphs, ¢ 


abbreviation of the exami 


‘*response,’’ t} e termi 
just what it initially was 


vs *S aating’’ , +} 
case Ca 


‘‘avoidance.’’ Let us 


} 1 
more Ciosely 


The first kitten did 1 
a prolonged ex natior 
ing’’ occurred, t ; 
had to s . ro 
Next tin 
tion. Up S ‘ 
bolted down \ 
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smelling also was dispensed with. Sight 
of the fish flake led to gulping it down. 

The response remains unchanged. But 
the requisite antecedent or stimulus, 
called by Thorndike the ‘‘examination,’’ 
is ‘‘abbreviated.’’ There is then a re- 
duction in the stimulus or cue necessary 
to instigate the unmodified response. 
And this cue reduction is what we mean 
by learning. 

Consider now the second kitten. 
**Avoidance,’’ we are told, was the 
terminal act, in the case of the acid 
capsules, smeared with meat juice. How 
was it learned, or in what did its learn- 
ing consist? Initially, sight, smell and 
taste were all required to provoke it. 
Later, sight and smell sufficed. Finally, 
a mere glimpse of the capsules led to 
avoidance. Again the cue required for 
the terminal act is reduced. The exam- 
ination is abbreviated. The response re- 
mains unchanged. And that is learning, 
namely, cue reduction. 

Either sight, smell or taste, when the 
thing is ‘‘learned,’’ suffice to provoke be- 
havior which initially required them all. 
What the behavior will be depends of 
course on the nature of the stimuli and 
the native or previously acquired reper- 
toire of the learned. In general, the 
terminal act may be described as one 
that eliminates the stimulus or irritant. 
Eating the fish cakes eliminates them; 
avoiding the capsules also eliminates 
them as effective stimuli. 

Any case of learning ever observed 
ean be described (and thus explained) 
in terms of this general tendency of liv- 
ing protoplasm to respond to reduced 
eues. It is no peculiarity of neurones, 
and no _ speculation concerning the 
esthetics or the social life of neurones is 
needed to make it intelligible. 

The elementary thing about learning is 
a change in the stimulus, not a change in 
the response. As for the ‘‘connections,”’ 
there is no reason to speculate about 
them; single neurones, so far as we now 


know, are individually capable of 
acting to reduced cues, just as 
unicellular creatures are. There is ey 
reason to suppose that muscle cells 
blood corpuscles do the same thing. 

as for the statistical probabilities, 
remain unchanged, and hence ‘‘con: 
tions’’ cannot refer to statistics. 1 
very first time the sight of fish cakes 
to eating; the sight of acid capsules 
to avoidance. They did not, of cou 
do so immediately, but only with 
contribution of various other 
stimuli, such as smelling and tasting 
is the elimination of the necessity 
these originally requisite ‘‘contribut 
stimuli’’ that gives us the phenom 
of learning. 

There is therefore just one prin 
that the educator needs to be in | 
sion of, although there are of c 
many complex details connected wit 
successful administration. This sing 
principle of education, stated in its 1 
general terms, is—‘‘ First discover w 
antecedents are now required to prov 
the desired consequent. Then proceed t 
effect a reduction in the scope of t 
antecedent until the expedient degree 
cue reduction is achieved. The technig 
of cue reduction comprise the details 
subject-matter of the science of edu 
tion. Education, in its most expli 
form, involves just four achievements 


(a) The behavior that is desired needs 
first to be determined (by the teacher 


the public, the philosopher, the pupil, 
whomsoever is charged with this respo! 
sibility). 

(b) A situation needs then to be fou 
which will eventuate in this behav 
If it be desirable that some particu! 
cue be made effective, this must be e! 
bedded as a detail or partial featur: 
this provoking situation, in such a v 
as not materially to modify the t 
response. 

(ec) By one or more of the vari 
techniques this total provoking stimu 
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mplex must then be reduced. That is, 


y 


:rious partial details of it, or the special 


tails determined upon in advance, are 
I 1ade effective cues, 
d If possible, sagacity must be pro 


moted. This is simply the cooperation of 
eues, at least one of which functions tor 


the general life situation or occasion, 
thus giving the act what we call ‘‘rele- 
vance.’’ This is what Thorndike ealls 
‘‘having the neurones act vith ref 


one to another.’’ Whether or not this is 


erence 


a modifiable human trait is still doubt- 
ful, although it is clearly a variable trait 
within and among individuals. Capacity 
for it is one of the most essential mental 
A somewhat trivial example will serve 
the purpose of illustration of these four 
fundamental aspects of teaching. Sup- 
pose that the social philosopher, or the 
law, or the teacher, or a class committee 
should decide, at least for the moment, 
that boys should tip their hats to ladies. 
We now plan the education of such a 
pupil. 

We discover that initially, when a 
woman is present, and we say to the boy 
“‘There is a lady! Now tip your hat! 
Watch John and do as he does! See, this 
is the way I do it! Go ahead now!’’— 
thereupon he tips his headpiece. 

Quite an elaborate stimulus complex, 
requiring (a) the presence of a woman; 
(b) the use of indicative and imperative 
language, with a long history of learn- 
ing behind it; (c) concrete example by 
some “‘learned’’ person. 

Learning has been achieved when in 
response to any of these cues, singly, the 
act results. Let us say the process is 
continued (simple repetition will do the 
trick; vividness helps; attention is also 
a great aid; proper distribution of prac- 
tice is useful, and so on through all the 
rules), until the appearance of a female 
figure now touches off the hat-tipping. 

But, after all, learning is not enough. 
Learning alone, without sagacity, makes 
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giving thought to the matter. 
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reduction learning). An 
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WAS THERE A SUICIDE “WAVE” AMONG 
COLLEGE STUDENTS IN 1927? 


By Professor ARTHUR L. BEELEY 


DurineG the first three months of 1927 
the American press gave unusual promi- 
nence to some twenty-six suicides by 
college students, mostly young men from 
eminent families. The publie was led to 


T T 


believe that an epidemic of self-destrue 


tion had spread through our institutions 


of higher learning. 
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Most writers, in discussing the sub- 
ject, assumed the alleged ‘‘wave’’ to be 
a fact and undertook to point out its 
“auses and to suggest a cure. A favorite 


explanation made by certain glib critics 
of higher education was the ‘‘growing 
cynicism’’ in college circles and the 
**substitution of mechanistic philoso- 
phies’’ for the students’ religious beliefs. 

In the minds of many other observers, 
however, the question immediately arose 
as to whether there was a bona fide 
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was mere] “Ea ee 
newspapers tft t 
4 vnlar cases T 
report of juve) S in ¢ 
the present wi t 
until more dat re vailable 
['nited States ilk 
possible to arrivs t anything 
reli ble ¢ melus ! 1 I Ter 
The data ? S + newer 
question satisfactor re now ay 
in the recently published ‘‘Mo1 
Statistics’’ of the United States ( 
Bureau, from which the acecomp 
diagrams have bee? prepared. | 


shows the general death rate fro 

cide per 100.000 po] ulation 

United States registration area 

1909 to 1928. The rate for 1927 

vear of the alleged suicide ‘‘ wave’ 

13.3, which, it will be seen, is 0.° 

100,000 higher than the rate for 1 

and 0.3 per 100,000 lower than the 1 . 
for 1928. Moreover, the rate for 1927 S 
is 0.4 per 100,000 lower than the aver t 
for the last twenty years for whic] 
are available. It is quite obvious, tl 
fore, that there was no marked inet 
in the general suicide death rat in 
1927 in the United States. 

A more precise answer to the quest 
however, can be found by consid 
the proportion of suicides in the 
groups from which college enroln 
are generally recruited. Fig. 2 s 
for each sex the percentage of su 
between fifteen and twenty-four y 
age in the United States regist: 
area from 1909 to 1928. It will be 1 
that the percentage of male suicid 

1‘* Juvenile Suicide,’’ Social S I 


111: 1, March, 1929 1! 
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s age-group was 6.9 in 1927, an in- of an iner nt . 
se of only 0.1 per cent. over 1926. constitutes \ 
r females the percentage was 14.8 in’ cise answer to s 1g 
27. a decrease of 1.8 over 1926. More- course, imposs ts 
. the percentages for both sexes in reasonable t 
1997 are well below the average for the than an average « ne st 
twenty years considered From this to every t 
irison it is quite apparent that grade can hard 
was no increase in the proportion demic’’ of sui 
snicides fifteen to twenty-four years In eonclus 
ce in 1927. ever, that while there is n 
It might be objected, however, that a suicid HM 
since the total number of students in dents in 1927 
American colleges and universities”? con 
stitutes only about six per cent. of all 
ung men and young women fifteen to \ 
twenty-four years of age® in the general i 
population, it would still be possible to : |] l 
ve an increase in suicide among col- ; mi 
ve students without such a fact being | | 2 | =f 
readily apparent in the totals for this ~“|7 : 7 | 
entire age-group. True, but when it is ort * rf { 
remembered that the total number of all . 7) 4 
suicides in this age-group in 1927* was) "> »2 >>> y 
nly 1,225 (742 males, 483 females), it ++ ne 4. 
vill be seen at once that any significant | 
nerease in the number of suicides within j 
this age-range would be readily ap- | 


parent. 

Looking at the matter in still another 
way: In 1928 there were 1,410 normal 
schools, colleges, universities and profes 
sional schools in the United States. If 
there had been an average, let us say, of 
one student suicide to every two such in- 
stitutions (1.e., a total of 705 suicides), *#*+--— 
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the increase would certainly be apparent erease in college enrolment sinc 

in the total number of suicides for this has nevertheless accentuated the nur 
age-group. Even so slight an increase and yariety of other personality pr 
as one suicide to every five institutions | 


lems with which college and universit 
(t.¢., a total of 282 suicides) would still sdministrations have been foreed t 
be apparent by comparison with the pre- Moreover, institutions of higher | 
ceding years. must inevitably pay more and n 


sos , tention to the mental health of 1 
tion turns on the definition of the term go); 


In the last analysis, however, the ques- 


de if thev are to function 
wave or “‘epidemic. Justhow much jp, preparing him (and her) to cope s 
1,216,811 in 1928, according to the Statisti- cessfully with the psychol 
" me of the United States 1930. of the forties and — 
timated at 21,240,000 i 997 ae ar . : 
sP “ at 81,240,000 in 1927. . periods during which the ! 
For 1926 the total was 1,199: for 1928, , ' 
375 c ] , a T e PILTOSeS iS 
1,375. The average for the five years, 1924 to ‘S@™It) and the neu » é 


1928, was 1,191. cide, are the greatest 











THE DEVIL’S WINE 
POETIC LICENSE IN AN AGE OF SCIENCE 


By Dr. R. M. WINGER 


PROFESSOR OF MATHEMATICS, 


I 

IF any one questions the propriety of 
mentioning poetry and science in the 
same breath, then he has only to recall 
other celebrated affinities to be convinced 
that politics has no monopoly on the pro- 
duction of strange bedfellows. While 
the law of Moses forbids the yoking to- 
gether of the ox and the ass, the lion— 
when not engaged with the unicorn, the 
lamb, the lizard or the mouse—has been 
linked in fable or prophecy with both. 
Many of these traditional partnerships 
rest on flimsy grounds at best. A fond- 
ness for oysters, it will be recalled, was 
the bond of fellowship between the wal- 
rus and the carpenter. The oysters 
manifested a reciprocal affection of the 
highest order—laying down their lives 
for their friends. What after all is un- 
seemly in the association of the poet and 
the scientist, those respective laborers in 
the realms of rhyme and reason? 

When the humanist derides the scien- 
tist as a man who knows little Latin and 
less Greek, the scientist accepts the 
stigma complacently, since it elects him 
to the honorable company of Shake- 
speare, and places him one grade above 
Keats, who knew no Greek at all. 

The union of poetry and science, how- 
ever, is scarcely indicated by the prosy 
dictionary definition of science as organ- 
ized knowledge or established facts. 
Such a definition might plausibly satisfy 
those benighted individuals who think 
that the province of science is to design 
pink bathtubs and develop new lacquers 
for automobiles, or who conceive of a 


T 
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flight to the poles as a scientific « 
prise rather than a Sporting aave 


or who speak glibly of a blindfold: 


entific test by which a _ popular 


judges the throat-soothing qualities 
cigarette. It might also be accept 
to a newspaper editor who believes 


scientific zeal is measured by 
patience with which one awaits the 


in order to inspect the record of th 


f +} 


turnal vagaries of the seismog 
Even a scientist would perhaps pre 
to the poet ’s definition : 

Science appears but what in tru 

Not as our glory and our absolute |} 

But as a succedaneum, and a pro} 

To our infirmity. 
At least he would wish to reserv: 
ment until he could get up his 
Latin. But if we say with Haldan 
‘“*Science is the free activity of n 
divine faculties of reason and imag 
tion,’’ it is at once apparent that sc 
approaches the twilight zone of poet 
for the poet is commonly regarded as t 
chief custodian of the imagination. 

The scientist however holds his 
agination in check by an appeal to r 
son and experiment, for none knows | 
ter that 
’Tis Nature you must try conclusions wit 
Likewise the fancy of the architect 
curbed by the stern necessity that 
creations must withstand the fore: 
gravity. But what hand shall bridle t 
riotous imagination of the poet, ‘‘his « 
in a fine frenzy rolling’’? 

Oh blithe neweomer! I have heard, 
I hear thee and rejoice. 
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Oh Cuckoo! shall I call thee bird 


Or but a wandering V 


is William Wordsworth in the intox1- 
f poetic rapture. Almost as if 
nswer to prayer, five years later was 


a man destined to speak with some 


rity, although in prose, on the 
ire of this very phenomenon, be it 
t or Voice 
I net wil 8 " 

. a is . birds’ nests T} 

or | soon after birth has the instin 
yy ind s} iy 1 back for 
‘ g its ster brothers which then perish 
I g With respe to the 
s by which this strange and us instinct 


Thus Charles Darwin, in a sober report 
scientific observations. 
Few poets have shared Wordsworth’s 
ed opinion of the euckoo. Thus 
Shakespeare has Portia say 
s me as the blind man knows the cucko 
Spenser found the bird appropriate for 


=) 
t 


sparas 


1 dis] g 
So does the Cuckow, when the Mavis sings, 
; lattar 


egin I witless té apace to ciatter, 


‘The Cukkow and the Nightingale,’’ a 
poem once attributed to Chaucer, alludes 
to a lover’s tokeninge: 

it were good to hear the nightingale 

Rather than the lewde Cukkow singe. 
If the euckoo as far back as Chaucer’s 
time was regarded by lovers as a bird of 
omen, it has enjoyed even less popu- 
rity with husbands ever since the day 
crow lost both his white plumage and 
his musical voice, as velated in the Can- 
terbury Tales. Shakespeare, benedick 
and poet, well understood the sentiment: 

The cuckoo then on evs ry tree 

Mocks married men; for thus sings he 

Cuckoo 

Cus koo, eur koo: 8) word of fear, 

Unpleasing to a married ear! 
But for Wordsworth the cuckoo held 
peculiar charm, an irresistible fascina- 
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I bet! wht me f the playful hare. 


This in a poem entitled ‘‘ Resolutio 


l 


and Independence’’ but which might bet- 


ter have been called ‘‘The precarious 


state of the leech industry for senil 


‘ntliemen. 


> 


Other natural objects have been al- 


most as bewildering as the birds: 


A nun demure of lowly port; 
nr 
pl 
In thy 


Of all temptations; 


rhtly maiden of Love’s court 


Or s ivh 
~ 


implicity the sport 


A queen in crown of rubies drest 
A starveling in a scanty vest; 
Are all as seems to suit thee best, 


Thy appellations. 


A little cyclops with one eye 
A silver shield with boss of gold, 


rlittering from af 


I see thee ar 


And then thou art a pretty star; 
This is a conundrum that would baffle a 
Sherlock Holmes. Just as one has con- 
jured up a picture of a beautiful woman, 
the vision is shattered by the intelligence 
that the heroine has but one eye. Then 
shifting to a monocle, a needle, a spy- 
glass, a kodak, 
o 
eye 
" appertaining to 
Wilkins Micawber, 
‘That inward eye 
Which is the bliss of solitude,’’ 
we are humiliated to see how far short 
we have come of a silver shield. Reeall- 
ing quickly the forms of shields, the scene 
dissolves and there emerges a star! De- 
feated, we plead ‘‘What does it all 
mean, poet?’’ and the poet obligingly 
answers: 
Bright flower! for by that name at last 
I call thee. 
And we learn that we have been reading 
about a common daisy, ‘‘the poet’s 
darling’’ and the lover’s oracle forsooth, 
but the husbandman’s despair. No one 


would conceive the bard the hero 


+ “tr } 
story when he writes: 


\ primrose by a river’s briz 
A yellow primrose was to hin 
And it w I ng n 


Even the usually clear-sighted Bro 


In poetizing up n some object OT 
t10n vhich he calls a star, but 


identity we Can only surmise, excla 


Now it Stops like a bird, 
I i flower gs f 
Amid all this confusion of \y 


birds, flowers and stars, one lesson s 
obvious if poetry 1s ever to be mad 
telligible: Poetic license should bi 
pensed by the State, like a motor 
marriage license. And the aspiring 
should be subjected to a sound sei 
course in ornithology and other bran 
of natural history. Already this 1 
has been partially anticipated. A J 
Hopkins scientist has published 
treatise, illustrated with original w 
euts on ‘‘How to Tell the Birds 
the Flowers.’’ This would be an ad 
able primer in the proposed Poet’s S 
tific Series. After the young poet 
mastered the rudiments and has lear: 
with some degree of certainty to te 
bird from a flower, he should pursu 
advanced course on how to tell a 
from his brothers, the dancing | 
But a graduate course would be ne 
sary perhaps before he is able to 
tinguish a bird from a vagrant voic 
winged dryad, or a glow-worm, golden 

Another poet, not quite so sure of 
intuitions, finding himself out under t 
firmament after dusk, reacts to his 
vironment as follows: 

Twinkle twinkle little star, 
How I wonder what you are! 

Now a skeptical scientist, acquai 
with the imaginative ways of poets, 


assure the curious reader that this p! 
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| wond I Sil I \ a rhetor ( il pose 
e poetic gesture Suppost he were 
i that the star is blended hydrogen, 


m. calcium, iron and other elements 


id in the earth, think you he would 
ppeased? Not he! While he onl) 
mits himself to the simile of a dia- 


nd. doubtless he has thought also of 
bird in repose, a flower hung furled, 
mber, a beacon, a firefly, Lucifer, 


o’ the wisp, a celestial lanthorn, 


+ 


But don’t press him too closely. He 
prefers to fancy that the star may be 
ide of green cheese, that it is a divinity 
or some blushing nymph, translated by a 
riendly god to shield her from the lust 
Apollo, far famed for his devotion to 
arts and his pursuit of the human- 
ities ! The man who really wonders 


about the star is the patient astronomer 


ho, armed with his celestial weapons, 


} 
+o! 


+] ? 
ie reLlescove, 


the spectroscope and the 
hotoscope, night after night in his 
mely vigils on the mountain top attacks 


mystery of the star with the per 


f 


istence of that legendary army of black 
and white mice—alternate nights and 


days—which gnaw continually at the 


. a } . > Wh4 
roots Or the tree of {ife. 


as O 


, 


leclared one whose reputation as a poet 
age can not wither nor custom stale. 
But when the lunatic turns lover and the 
lover poet, what extravagant flights of 
the triune imagination may we not ex- 
pect? For answer we naturally turn to 
the sonnet, that poetic cameo in which 
the lover delichts to depict his lady fair. 
Here the poetic fancy flowers as it were 
in tropical luxuriance. In the few lines 
which tradition prescribes for the son- 
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Are these Dp 
nothings’’ to whi 


local habitation and 


spurned lover worshi 


ascribing to his be 
cense which I e bi 


On the contrary 


heightened on closer 


credit the expert 


in full-throated ecsta 








_ 
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( g kisse her lyps such grace I 
n 
Mes I s t a gardin of swe flowres 
laiz rs fr them threw around 
els lecke their rs bowres 
r ps / ‘ ke n G vil 8 
l s, lyvke unto Roses re 
rl ~ e budded Be il res 
H r .\ Pir Ss but ne Vy st d 
} g € v ke 1 Strawberr ] 
! bounch of ¢ uml S 
Lillyes e theyr leav be shed 
iH ni} S t ng blossomed Jessemynes 
. yg wers doe give n rous 
‘ 
i sweet odour did them all excell 
Any scientist is forced to admire a 


trained nostril of such selective prowess 
that, in a moment of delirious rapture, 

ean disentangle this harmony of per- 
fumes and refer each several odor to its 
yriate source. The poem too 
nishes one of the few authentic in- 
stances of fragrant eyes in the whole 


realm of scientific literature. 


rrh is my well beloved unto me... 
My | r $s ul measa ster of camphire 
! neyards of Engedi 


sang an unknown poet of old Judaea in 
the Song of Songs. Walt Whitman can 
find no sweeter fat than sticks to his 
own bones, and with ‘‘barbaric yawp”’ 
exults 
The scent of these armpits aroma finer than 

prayer 

If the world were peopled with love- 
lorn poets, what a dismal place it would 
be for Lifebuoy and Listerine, those 
valorous twin knights who rescue fair 
maidens from the enchantment of the 
foul and insidious dragon, yelept Malo- 
dore! But even in a poet’s world there 
is a ray of hope. For if Juliet ‘‘sweet- 
ens by her breath the neighbor air,’’ the 
clown per contra must exhale a breath 
contaminated, witness the report of 
Casea: ‘‘The rabblement hooted and 
clapped their chapped hands, and threw 
up their sweaty night-caps, and uttered 
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such a deal of stinking breath | 
Caesar refused the crown that it | 
most choked Caesar; for he sw 
and fell down at it.’’ The camara 
of the highway enabled one of the | 
terbury pilgrims, without havin; 


course to anonymous letters, to 
. 
} 


+ > L- f ¢ha a . hx } 
Lne COOK OL the reason Why fils 


standing had become impaired 


Even in the sonnet symphony, ws 
one discordant not 
And in some perfumes there is more ds 
Than in the breath that from my mistress 
We are strangely uncertain as to 1 
most strikes our wonder—the sus} 
of halitosis in the beloved, or the a 
of skepticism and rational observ 
discovered in the lover-poet. Can 
that this man Shakespeare had mor 
common with the scientist thar 


reputed deficiencies in the classics 


IV 
But the poet does not always view 


} 
} 


world through the prism of love, 
invests ugliness itself with irides 
glory. Although he rarely concerns 
self with ‘‘the fairy tales of scie1 
there are times when he becomes 
moderately reliable observer of Nat 


comes upon the robin’s breast 


In the spring a fuller crimson 
I 


} 


In the spring the wanton lapwing 
gets himself another crest; 

In the spring a livelier iris 
changes on the burnished dove 


In the spring a young man’s fancy 


+ ¢ 


lightly turns to thoughts of 


These remarks on the phenomena of 
mating season might have been tf 
bodily from a _ scientist’s noteb 
What physicist could improve on 
lines 
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as two mirrours, 
both expresse the face’s first im 
Chaucer Was well versed in the scientific 


He 
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atise on the astrolabe, 


re of his even composed a 


age. 
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‘+h rendered him independent of the 
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00 clock in 


matters respecting 
of day 
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however, is 


Your 


= slxr or rcp + 
singularly averse to 


averages 


poet, 
exact State 
magnitude while the scientist 


sale trafficker in relati 


; 


ms of quantity no 
Indeed a 


ireful perusal of the poets warrants the 


s : . ‘ ae 
ess than in those of quality. 


nelusion that precision would be as 
tal to poetry as to metaphysics. Thus 
a poet wished to report the results of 


census of the crab population of the 

land the North Pacifie 
taken to decide an idle wager—he would 
that 
the number was found to be 1.75 x 10' 


waters of 


not say direetly, like any scientist, 
But, adjusting his laurel wreath upon 
his pallid temples, he would deliver him- 
self rather as follows: 

Whil 


ote ped in mat] 


omrades alous in 


ym three ¢ , zi 
and biology, 


esis 


Engaged in inconclusive argument 
Anent the number, just and accurate 


‘ancer’s teeming pincered progeny 
£ | h 


le of zodiacal demesnes, fourth lord: 
Result—a w 
Comput 


A poll 


ager, which to resolve, 


ed they with reckoning art divine 
of vassals domiciled upon 


The far-flung beaches of Vancouver’s Sea 
Ar 
A 


nd world ari 
pportioned ten. 


to each living wight the und 


It must have been a poet who pro- 


nounced the old Hindu curse upon the 
perpetrator of what, to an occidental, 
would appear a trivial offense : 

May you be headlong plunged 

Into hell’s profoundest depths, 

Tormented to remain until 


a knowledge of 


g¢ the 
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When Portia says 


I would be tre} 

A tl Sal | r 
M re r I 

it might seem that f 


had reached the plane 
exactness. 
he deals in nothing 
numbers, which ineid 


demands of his rl} ytl m 


matter of comp irative indiff: 
poet whether the reading shal 
twenty, 1.e., 60 times hers: 
twenty times, 1.¢., 3,486,784 
herself. Assuming onl) 


ment for her. the latter 


concentration of merit d 
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gate for the entire population of the 
globe. While the context seems to point 
to sixty, what after all are a few billions 


among poets who hold that 


A mouse is miracle enough to stagger sextillons 
of in sf 


The next line involves a difficulty. We 
grant that wealth might be appraised 
and the estate of an heiress enhanced 
ten-thousand fold. gut is it possible 
that one damsel be a thousand times 
as fair as another—or twice, or half, or 
a tithe as fair? Is beauty, in fine, a 
commodity that is susceptible of being 
divided into units and magnified in 
numerical ratio? Is she, like intelligence, 
under the intrepid assaults of the objec- 
tive psychologists, destined to lose her 
traditional place among the imponder- 
ables? Will she be dragged to the lab- 
oratory to be analyzed, measured and 
ticketed? We shall have, God save us, 
medians, quartiles, percentiles. We shall 
become as familiar with the kalometer’ 
as with kilocycles. And to match the 
moron grade of intelligence, we shall re- 
quire a hideon rank of pulchritude. 

sehold thou art fair my love 

Behold thou art fair, 
sighs the lover of the impending Age of 
Mensuration. ‘‘Just how fair?’’ drawls 
the unemotional voice of the esthetical 
engineer. 


As the lily among the thorns 
So is my beloved among the daughters, 


responds the confident lover. The objec- 
tivist demands precision—‘Have you 
her score in the Beta Bathing Beach 
scales?’’ 


’ 


O thou fairest among women 


and the lover hazards his total resources. 
‘*Useless for laboratory records,’’ an- 
swers the metricologist. Then, glancing 
at his kalometric chart, he locates the 


1 Greek xa}.6S beautiful + ueteéry to measure. 


lady in the 43rd percentile, wher 
the lover is advised to r 
rhapsodies until he has consul 
petent oculist. 


Pope chose verse and even rhy 


the vehicle for his serious philos 
essays, he tells us, no less for its 
ness than for its effectiveness. But 
scientific writers have follow: 


example. A fragmentary instance 


accidentally rhymed and met 
ment of a mechanical fact will 


all who have remarked the sag 
phone wires: 


And so no force, however gr 


Can strain a cord, | 
Into a horizontal lins 
That sl be absolutelv straig 


There is not a superfluous wor 
one can impugn the scientific sound 
of the lines, still it must be admitt 


they contain more truth than poetry 


Notation is crystallized thoug 
eminent mathematician 
; ‘ Poin e1MeY ro 
is a fair specimen of hexam 


which earries a profound obsery 
touching mathematical symbolism 
**Song of the Screw,’’ though do 
composed in a spirit of levity, does 
properly belong in a nonsense antho] 
notwithstanding its selection by so 
a judge as Carolyn Wells. On 
trary, it is an accurate and far 
trivial mathematical essay turned 
rhyme, as a single stanza will indicat 


The pitch of screw, if multiplied 
By angle of rotation, 

Will give the distance it must glide 
In motion of translation. 

Infinite pitch means pure translatior 
And zero pitch means pure rotation 


In his epic of astronomy, Alfred N 


frequently carries the reader to sub 


heights of poetic feeling and dram 


intensity but he celebrates rather 
heroes of the science than the se 


itself. In spite of these examples, 








THE DEVIL’S WINE 


- little reason to suppose that Euclid’s 
> nts. Newton's ¥ neipla Or E I 
st s Relativity w 1 hav vained 
n clarity or ¢ seness had the 
ithors in their exposition resorted to 
= f . —— 


If poetry be indeed the devil’s wine, 


the secret of the relation between poetry 


ind science may be revealed. For much 


A 


of selence owes its origin to astrology, 

chemy, necromancy and other black 
irts, which a superstitious populace be- 

ved were under the direct patronage 

the devil, as the legend of Faust 
ttests. Even to-day when ‘‘genius”’ suf- 
fices to characterize the art of the poet, 
the skill of the scientist is heralded on 
very hand as wizardry. But magician 
or wizard, the scientist yet claims com- 
radeship with the poet in the holy war- 


¢ 


ire against the ancient despotism ot 


rror 
\ bravely furnished 1 to fling 
The winged shafts tl 
. ~~ T oe 
Poetry has qualities analogous’ to 


mathematies, ‘“‘the queen of sciences 


On poetry and geometric truth, 
And their high privilege of lasting life, 
From all internal injury exen 


I mused. 


The poet proclaims his devotion to the 
Spirit of Beauty : 


Thus let thy power, which like the truth 
Of nature on my passive youth 
Descended, to my onward life supply 
Its ealm—to one who worships thee 
And every form containing thee. 
But the scientist is no stranger to beauty, 


ha 


I | 
4+ : 
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Li S 
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\ 
or one ! 
pl 


Pha « 
trut : 
rountain 


of reality. 


only partially, that 
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The poet 


W hich the 


firm in 


make men free 
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THE GULF STREAM 


By H. A. MARMER 


ASSISTANT CHIEF, DIVISION OF TIDES AND CURRENTS, . S. COAST AND GEO 


Any long-continued spell of unusual ferences are due to winds and 
weather along our Atlantic coast is sure currents. 
to bring out statements that this is due The waters of the sea are n 
to a shift in the Gulf Stream. A hard rest. Wave and tide and current 
winter, a dry summer, a mild winter, a them continually in movement. B 
cold summer—no matter what the un- must note one decided diife: 
usual weather may be—is sure to be these movements In res] 
blamed on a change in the Gulf Stream. tides and waves the water moves 1 
It is therefore not to be wondered at mically, now up and then dow 
that the springlike weather we have forward and then backward. B 
been enjoying this winter along the permanent change in t t 
Atlantic seaboard is being charged to this water is brought about by) 
some vagary in the Gulf Stream. Now, tide. Ocean currents, on 
what are the facts in the case? Just hand, transport masses of wat 
what do we know about the Gulf  uously in one direction. In d 
Stream? And what are its effects on a permanent change in the “al 
the weather? It is these questions that the ocean water takes place | ( 
we want to consider briefly. ocean currents form a mighty syst 
The greater part of our earth is cov- circulation throughout the seas ( 
ered by the waters of the oceans, and ing the water from or region tf = 
this great mass of water hos a profound _ other. 
influence upon the land on which man The Gulf Stream is the best 
lives. To realize how great that in- and most famous current in this s 
fluence is, we need merely compare the of oceanic circulation. And it is f 
climate on our Pacifie coast with that in a stupendous thing. The mai 


the Rocky Mountain states in the same comes out of the Gulf of Mexi 


latitude. In fact, the meteorologist ree- flows through the Straits of F 


ognizes oceanic as contrasting with con- a mighty river 40 miles wide, 2 ae 
tinental climates. But it is not merely deep and with a velocity at the s 
a question whether a given region of about four miles an hour 


fronts on the ocean. For there are_ these data it is easily calculated 
oceanic regions within the same geo- Gulf Stream pours into the sea 

graphie zones which differ strikingly in the Straits of Florida, about or 
climatic conditions. Scandinavia and _ dred billion tons of water each | 
southeastern Greenland face each other In these days we have becom 
across the Atlantic Ocean, along the tomed to millions and billions; 
same parallels of latitude. Contrast the may perhaps appreciate t 
populous and prosperous lands of the enormous volume of 
one with the bleak and inhospitable Gulf Stream carries into 


shores of the other! These striking dif- comparing it with the discharge 
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Mississippi River, which drains about 40 
I cent. ol the area ot continental 
d States. On the average, the 


Gulf Stream pours into the sea about 


thousand times as much water as 
Mississippi River. Even when the 

} 
Mississippi is at extreme flood stage, 


ts waters are carrying death ana 


struction in their wake, the Gualf 
Stream discharges about four hundred 
times as much water. It has recently 


ealeulated that the Gulf Stream 
each hour carries twenty-two times as 
much water into the sea as the total 
amount of water discharged by all the 
rivers of the world in a like period of 


The water which the Gulf Stream 
pours so prodigally into the sea is of a 
transparently blue color, and at the 
surface it is rather warm, having a tem- 
perature of about eighty degrees on the 
average. Below the surface, however, 
the temperature decreases rapidly and 
near the bottom it is decidedly cold, 
registering between 40 and 45 degrees. 
On issuing out of the Straits of Florida 
it continues flowing due north for about 
200 miles, where it turns easterly some- 
what. Here it is joined by another 
branch of the Gulf Stream known as the 
Antilles Current. The combined cur- 
rent, still called the Gulf Stream, now 
flows northeasterly along the south At- 
lantie states and then across the ocean, 
bathing the shores of northwestern 
Europe, and finally is lost in the Arctic 
seas. 

It has been customary to speak of the 
Gulf Stream as a river in the sea and to 
picture it on charts with very definite 
boundaries. Actually this is not the 
ease, for the lateral boundaries are not 
so well defined, the waters of this eur- 
rent merging more or less gradually 
with the waters of the open sea. On its 
western side, however, this merging zone 
is rather narrow, so that it is separated 
from the coastal waters of the north- 


moderating effect 
not merely a questi 


relatively warm 
if there wer 


transporting this warmth té 


this ageney being 


prevailingly from 
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exchange takes place in wi b een ter, age 

the Gulf Stream and the air of north- northwest would 1 ilt, bring 

western Europe. storms and e r weather ns 
And in this relationship between the the winds 

Gulf Stream and the wind we find tl less sea bi 

explanation of why the effect of the from the sea to moderat 

Gulf Stream on the climate of the At- With warmer een shore 

lantic c an Ol one United pene S 1s neg- breezes would beco1 W 

ligible. For, aside from latitude, our frequent and thus giv 

climate depends mostly on the direction the hot la . 

from which the wind comes and the oat eomnection wit 


‘oree j } hie , lo S j aT" 1 
foree with which it blows. In winte whether there has been any 


the Gulf Stream, it is of adva 


the wind along the northeastern coast of 


} 


rly from 


the | nited States Ss revi ilins . 
' at. ‘ean -- eonsider briefly the causes that 
the northwest, that is, from the land. : , 
, ae -.. to this eurrent. Primarily 
Hence the warm waters of the Gulf — aie 
; : ’ ; . stream 1S aue ti e traae Winds 
Stream, lying several hundred miles off- ’ 
: . winds bring about a wester f 
shore, can not moderate the elimate of ; 
, ‘ waters 1n thie quatoriai regious 
our northeastern states. If the winter a : , ; . 
Atlantic Ocean. This flow of equa . 


winds along our Atlantie seaboard eould 
be made to blow from the east and 


+ 


water on striking tne ¢€ 


America is defl 
flows to the northwest into t ( 


bean Sea and then into the Gu 


+ 


southeast, there is every reason to be- 
heve that the climate of our northeast- 
ern states would be much milder. And 
this would result not because the Gulf 
Stream moved nearer the coast, but be- 


ico from which it issues as the ( 
Stream into the Straits of F 

: ) . > . he ‘,,14 tres S t | We 
cause the winds would carry on to the coursé of the Gulf Sti am i 1u 
land the warmth of the waters of this ™ined by the force and direction 
stream. winds, by the direction of the coast 


From time to time schemes are seri- @nd by the configuration of th 
ee ee Po 
ously proposed tor ehanging the eourse bottom ove! whi nh 1t TlOWS. 
of the Gulf Stream with the view of Now if the question is asked, Has 


moderating the climate along our north- Gulf Stream changed? the ocear 
eastern coast. Quite apart from the pher hesitates somewhat, and asks 
question whether the proposed schemes turn: Just what do you mean | 
are adequate to bring about a change in change in the Gulf Stream? If 
the course of this mighty current, it is mean a decided and permanent c! 
clear that such schemes are absurd. For then the answer is unquestionably 
even if the Gulf Stream were brought For a permanent change in so mig 
nearer our shores, the climate would be current can arise only from a per 
moderated only if the winter winds nent change in the force or direct! 
were made to blow towards the land. the prevailing winds, or from ext 
Indeed, there are good reasons for be- changes in the direction of the 
lieving that if the Gulf Stream were to line or the configuration of the 
shift closer to our coast, the climate of bottom. Since no such changes li 
our northeastern states would become features have been observed, it is | 


more extreme rather than moderated— improbable that any decided char 
colder and more stormy in winter, and’ the Gulf Stream has taken plac 
hotter and more humid in summer. For But if by changes in the Gulf Si 


1 


with warmer air near the coast in win- are meant temporary changes, 








SCIENCE 


v, fluctuations 1 ve 
ire and location Its waters 
swer must be Yes. From th 
The CAaSt IS ODY\ IS thi 
vi ls blowll wit! I av nst 
( Stream, will accelerate or ri 
3s velocity Furthermo! heavy 
} vil Y” across ti Gull Strean 
s waters out of t r norma 
r nearer to tl coast oO! 


I KeEWIS Wl1ll 

sint movement ot this stream 
S variations of temperature in 
sions through which it flows will 

flected in somewhat similar s 

variations in the temperature « 

. rs Fluctuations in tl Gu 
S m will als ris s a result of 
fluctuations in the eurrents which feed 


the Labrador Current, 


which, like 


into eonflict with it Such flue 
ns have, in fact, been observed. 
But these fluctuations are temporary 
fleeting, being brought about by 
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NEW DISCOVERIES IN OLD PERSIA 


By'C. ROSS SMITH 


THE UNIVERSITY MUSEUM, 1 

THE joint expedition of the University 
Museum and the Pennsylvania Museum 
of Art, engaged during the past season 
in excavation work at Tepe Hissar, a 
site about seven miles from the city of 
Damghan in northwestern Persia, has 
eal importance. The expedition, under 
the direction of Dr. Erich Schmidt, of 
the University Museum, first unearthed 
a cemetery believed to be more than four 


usand years of age. Shortly after 


this they discovered a Persian palace of 
Sasanlan dynasty, dating from the 
irth century of our era. It is of the 
etery that I wish to speak first. 
Scores of graves were opened, revealing 


} 


remains of a people who lived at 


NIVERSIT OF 


Tepe Hissar in about 2000 B 


. 


racial origin is unknown, but it p 
sible that they may form a connect 
link between the civilizations Ine 

can do n bet 


and Mesopotamia. | 


than to describe in Dr. S 
words 1 
the eyes of the excavators. 


"it. 3s 


he extraordinary sig 
an awe-inspiring 
Says, 0) lox k 
hundres 
their 


] 


sunligh 


t 
] people, dead aves ag 
with mortuary 


in 0 


+ 


equipme! 


‘hmiat 


tT} 


upon the remal 


we found them in the mai: 
Tepe Hissar. Altogether ab 
dred eraves of the last Tep 
people have been unearthed, : 
imagine the w th of li n 
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the beautiful objects derived from them. 


There were remains of little children, 
with their miniature dishes, as well as 
those of men and women, with cups, 


bowls and pitchers of the attractive gray 
Many were found 
beads still attached to 
bracelets, anklets and 


ware of the period. 
with strings of 
their necks, and 
finger rings of copper clinging to their 
bones. It is with that the 
hand of the touches the 


translucent or banded alabaster vessels, 


admiration 


archeologist 


and the burnished gray or black pottery, 
much of it without a crack or a scratch, 
emerging from these burials. The posi- 
tion of every bone and every object is 
accurately surveyed. 

**One of the 
that we found was a little girl’s grave. 
There had been buried with her lapis 
lazuli beads, gold ear pendants, onyx 
beads and some small figurines carved 
Some 


most interesting things 


in the shape of sheep and oxen. 
plain silver pins and six little silver cups 
completed the child’s equipment for the 
other world. In one of the graves were 
found the remains of a warrior, dead 
almost four thousand Beside 
him were his weapons—a bident, or long 
two-pronged fork, a dagger, a battle axe 
A silver pitcher, covered 


years. 


and a helmet. 
with the purplish gray patina that is 
acquired with age, lay close to his head. 
The left hand held two gold-coated rings 
and a string of lapis lazuli and onyx 
beads. The results of our first season’s 
work on the Tepe Hissar cemetery are 
of an intensely interesting and impor- 
tant nature. The dead of Tepe Hissar 
and their mortuary equipment illumi- 
nate an entirely new phase of human 
culture in this region of the world.”’ 
While excavation work was being con- 
tinued on the cemetery the attention of 
Dr. Schmidt was drawn to a promising 
looking mound in the neighborhood. <A 
preliminary investigation brought up 
some beautiful stucco ornaments in suffi- 
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cient quantity to indicate the pres 
The 


ntration ol 


of an important structure. 
warranted the conce 
expedition’s forces on the new sit 


in a short time a large area was el: 


Dr. Schmidt 


one, for on the completi« 


’s idea proved to be a 
n of th 
there was revealed an admirably p! 
palace structure with a central 
hall about a hundred feet 

hambers and roo) 


with a series of ¢] 


naded 


tending diagonally on either sid 
that this palace ot the & 
nian dynasty of Persia was 0 
about 300 A. D. 

The building was constructed of | 
the latter | 


of course, pretty much disappeared 


believed 


and sun-baked brick, 


time. The main hall was probably vau 


] 


paraliel 


and earried rows of 


columns, four on each side, each ¢ 
being nearly six feet in diameter a 
in from the 
aisles on either side approximtely six { 
in width. The entrance to the palace 1 
originally have been impressively 

tiful. The portal, with its triple ar 


recess, was flanked by | » columns 


side wall, thus prov 


iarge 


11ONDS 


parently with life-sized as gu 
ian deities. The columns were cov: 
to a height of feet with ri 
modelled stucco ornament. The ar 
door frames, friezes and cornices 

equally rich. At the 
have been small towers or turrets, 


Six 


corners seem 


observation or defense. 


The interior was lavishly enriched 
stucco ornament of splendid quali 
giving us a few patterns somewhat 1 
in the history of Sassanian ornament 


The walls were evidently covered wit 
rich mural paintings in purplish r 
blue, carmine, white and ochre. 
group of fragments show a _ horsen 
at full gallop, recalling many of thos 
found on Sasanian plates. Some of 
friezes were composed of rows of plaqu 


containing boars’ heads—an _ anil 
which the Sasanians loved to hunt 
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b ars’ heads closely resemble those 
stucco panel recovered from the 
ints of a Sasanian palace near 
min. Persia, in 1920, and now 
ed in the Pennsylvania Museum of 
ther plaques contain portrait figures 
smiling Sasanian queen or princess 
ng a triple pearl necklace, the hair 
bound with a simple fillet. Thess 
es were framed in a rich four-lobed 
a Greek character, a commo! 

nt in the West down to medieva 

s. Some of the plaques are marked 
Sasanian symbols which have not 

n identified, but which may throw 
important light on the date of 
ding. The ornaments of some of the 
ited arches are particularly beautiful 
d clearly indicate unsuspected origins 
certain Islamic patterns that were 


mmon in sixteenth century Persian 


irpets. The exact nature of these pat 


I 
rns has hitherto been obscure. 


Near the palace Dr. Schmidt found a 
vilion with slender columns, a type ot 
ructure that has been in favor in Per- 
gardens for centuries. It had been 


ought that these garden pavilions were 
Chinese importation of medieval times, 
it Dr. Schmidt’s finds, which tally well 


th what we know of the Sasanian in 


terest in gardens, would seem to give 


lependence to Persia in this regard. 
rhe artistic remains of the Sasanian 
nasty, a period which ranged from 


220 to 650 A. D., are scanty but impres- 


Prior to the finds of last summer 
much had been found representative 
one of the Persian empire’s great 


ynasties. A few textiles, simple but 


in eolor: some bronze vessels : some 


silver plates with figur 


force and splendor and 
rew mignty monun 
brick vaults ar 
Persia’s greates 
irtistic ep lu 
vorld. For its qu 
or wil tT it ~ 
T R manes { 
hi | KnOW 
long been si 

The re 
Damghan ¢ 

! rehite 


irhest , | S 

assign } ad " 

When t 

some bad 

. 

ae d I a ~ s 

reasons Tol ! 

date from t pal 
I 

century or ft i pal 

The palace Nas HnIStorl 


artistic In 
Sasanian structures 
: 


In the south or in the w 


it Was concluded that tl 


ture was muecl ess de 


north and in the east 

show a rich sophisticat 
] . +] + 4 

much farther to e nort 


] 


thing previously known 


While the palace, so Tar 
uncovered, does not seem 
with the colossal structur: 
and Chahar Takun, nev 
istence is a proof that Dame 


Important Sasanian cent 


some one of hi 
assurance that the wor 


will be continued next s 
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THE RESEARCH WORK OF THE UNITED 
STATES PUBLIC HEALTH SERVICE 


By R. C. WILLIAMS, B:S.., 


PRESID Loe iS Sali ‘In pub 
¢ ~ ries ~ e have 
Opel (| ! \la ~ Sf 
our ul i eroOups il 
c Zens SU ! N LISCaSses | 
tio) mer ! I's 
administ 1 nal mod te expend 
ture Pub service sl he as 
ru ! prize nal S ni\ ! 
corporated in our governmet svsten 
as is publie edu ! T Ss al 
a thousand Told nm nomi wenents 
and infinite mol hn recdue ! sul 
ferine and promotiol I ’ ipp 
Ness 

It is genera admitted ! 
the basic necessities of national lite Is 
proper protection of tl public healt] 
To some this is merely a dictum which 
they concede to be true in a vague, gen 
eral way, but about which they have 
never thought in conerete terms, and 
towards which they feel no sense of per- 


To 


sonal interest or responsibility. 

others of us, particularly public-health 
workers, the protection of the publie 
health is so interwoven with national 


prosperity and happiness, is so closely 


correlated with continued national exis 
tence and development, is a matter of 


such vital concern to every citizen in the 


land—quite as much as the income tax 
or the tariff—that we feel that every 
one should have some idea about what 


the of the public health 
means, what it ought to do and what re- 
still further 


of all the 


protect ion 


conducted 
the health 


search is being 


To 
people. 


safeguard 


four 
agencies which are concerned the 
protection of the publie health. We 
have, first, the private citizen, who owes 


are 
with 


Generally speaking, there 


M.D. 


1) bil 1! l 
to keep hims: : 

Inuous conditiol 

ne ndane I" 

hers through sp seas 
sensi perso. respons 

publie | . ( 

r individu s ) 

_ ? (| 1) iT ~ 
ial s s | 
! T1\ ! responsi 

rT f bas . vr} 

I Americal ! ! 
possib pme 
country « . 
possible of pub pl 

The next ! s 
nity vhich performs C 
way, for t Cltiz t ey nes 
protect hn or Tl p ib 
can not eth ntiy ll rrake 
self rol bstan Tl prov S 
pure water supply, ft! prevel 
the spread tr communieable cise 
prevention of the contamunat 
and other foods and sin r | 
euards 

The next ageney we have is t 
department of health, whiel pel 
for the communities, in a colleetiy 
health activities which t] comm 
themselves could not or shoul 
undertake 

Last of all is the federal gover 
which, through its health ag 
undertakes for the states health 


ties which it would 
or 
for themselves. 


continuous chain 


stretching all the way from the p: 


be 


of 


wastetul., 


health 


1] 


i 


impracticable for them to pet 
We have here, t] 


av 


citizen to the national government. 








atl ll ‘ l _ 
y its OWN sp spons 
dl . 7 ' , 
})! na 
ne but 1 suUDD 
S. Public H Ser s 
DV law l Val 
or hon be me) . 
‘tio I tl ! > ‘ I 
tion sease » 
preventiol sp 
} supp ee )) } ~ 
! \"\ } N 
es In pubhie | th matters 
Nn nl ad eon 1) 
~ ~ ~ sera \ ! ~ 
ns, and investi Ns . 
man and conditions influenen 
, ) vatiol nal spl 
ssarv 2 fi 
nd seases t 
present, but als eVIS 
pre ntineg lt (; ! 
necessit for resear XISts 
estion then presents wi S _ 
r the government shou 0 \ 
searel E xperien nd = reason 
tL. in a rmatiy answel W] ‘ 
ue that in the United States, as 
. a large amount of resear 
d with the safegwuardine 
health is carried on by private 
s, there ai nevertheless, con 
yy reasons why tl rovernme! 
should be represented in this field 
ireful analysis will show that by 
he greater part of the researe 
conducted under the auspices of 
agencies Is directed to the solu 
problems that are almost entirely 
r problems pertaining to cura 
rather than preventive medicine 
the other hand, the government, 
interested in the welfare of the 
population, concentrates its ef 
ts upon problems affecting large 
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ips and upon preventive rather than 


a 
ive 


methods. 


The government also 
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contagious abortion in cattle. Undulant 
fever is Increasingly being recognized 
as a cause of human illness. 

An officer of the Service has devel 


oped a vaceine for the prevention ot 


Rocky Mountain spotted fever, a highly 
fatal clisease Within the past few 
months, announcement has been made 
of observations by research workers of 
the Service which prove the flea to be 
a mode of spread of endemic typhus 
fever, a recently recognized publie health 
problem in this country. In connection 
with these studies, it has also recently 
been found by Service officers that 
Rocky Mountain spotted fever, formerly 
thought to be confined to the Rocky 
Mountain region, has probably existed 
along the east coast of the United States 
for at least a score of years Cases 
formerly thought to be a severe tvpe ot 
typhus fever have now been identified 
as Rocky Mountain spotted fever of the 
eastern type. Workers of the Publie 
Health Service were the first to show 
that serum from an abortive case of in- 
fantile paralysis neutralized the virus 
of that disease. This indicated more 
clearly than had been shown before by 
clinical and epidemiological studies that 
paralysis is not a necessary part of the 
disease. 

These contributions of the Public 
Health Service to the knowledge of pre- 
ventive medicine have not been made 
without consequent loss of health and 
f germ-fighters. 


life among the army 
This research salient in the battle line 
of public health has its casualty list. 
Some have fallen in the attack on yellow 
fever; typhoid fever and Rocky Moun- 
tain spotted fever have tlaimed their 
share; and psittacosis—the most recent 
cause of casualty—has taken its toll; 
while tularemia and undulant fever 
have been important causes of disability 
among these soldiers of science who vol- 
unteer to fight, often against an unseen 
foe. 


The studies now being conduct: 
the Public Health Service relati 
the various problems affecting | 
health are numerous. They in 
studies on cancer, leprosy, m 
Rocky Mountain spotted fever, pel 
trachoma, tularemia, meningitis, 
tile paralysis, heart disease, un 
fever, typhus fever, child hygiet 
dustrial hygiene, milk sanitation, st 
pollution, morbidity, water purific 
and a number of others 

A recent act of Congress has © 
under the Public Health Servie 
National Institute of Health I) 
itv, the Hygienic Laboratory, whic 
been conducting laboratory — res 
since 1901, has become The Nation 
stitute of Health, which, with 
enlarged facilities, will be devot 
investigations of the underlying 
lems, not only of the communicabl: 
eases, but also of degenerative dis 
and environmental conditions aff 
health. In the aid of research 
this act authorized the secretary 
Treasury to accept vifts to be hi 
trust and to be used for the pur 
mentioned, the expenditures to bi 
guarded in all respects as are other 
ernmental funds. These gifts may a 
used for the establishment of fellows 

The necessity for research wo! 
the field of public health is fully as 
portant to-day as it was twent: 
Wit! 
progress of public health during 


years ago, if not more so. 


past century, there has been mucl 
provement in conditions of genera 
vironment, such as water supplies, 
food, housing and related matters 
though there is still need for econ 
vigilance in the application of m 
sanitary knowledge and in resear 
volving new methods. 

With the continued increase 
population in many sections, ther 
still many important problems re 
to sewage disposal and water su] 
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must be considered. With the 


vement of general environmental 
ons, there is need for more em 
sis upon the environment of thi 
lual as relates to occupation 
i] health, and similar matters 
iwh there have been many impor 
iscoveries relating to the prese} 
of health and the prevention « 
se, there still remain many prob 
Research work in 


TO he solved. 


fields is be 


al and publie health 
e increasingly difficult, and r 
s specialized training and intense 
‘ation. The so-called degenerative 
ses are among the more lnportant 
es of death. Studies in this field 
pportunities for important ad 
s. There are problems relating to 
umber of the communicable diseases 
h are vet to be solved, among which 
whooping cough, measles, searlet 
er and meningitis. In a_ special 
up ma: be mentioned the virus dis 
es, such as infantile paralysis and 
ienza. Perhaps some new develop- 
nts in the field of bacteriology will 


plac Vv 
weap ILS 
effecti 


methods 
and w 
means 
tion are 
a matter 


vations a 


pubhe he 


ot view ol 


economy 


plication 
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ANNUAL MEETING OF THE NATIONAL ACADEMY OF SCIENCES 


National Academy of Selences nv, Ol II 


ts annual meeting this vear fron nd Dr. C. G. A t. s 


25 to 27 in Washingto1 Its meet Smithsonian Institut iH 
devoted largely to the presenta n administ? . 
papers of a selentific nature from exhibit Jascen l! y 
rent fields of sclence The scie trical apparatus 
sessions are open to the pubhe and s. | ‘. 
| the visitor opportunity to becom ‘Vale’? maenet | by t ~ 
ar with recent advances in certan sonia nst 
s of selence Thirty-fin pape Henry elect 
presented at the annual meeting: ror ringing a bD { \ 
distribution among the sciences Institut 0 R r 
s as follows: astronomy, 4; chemistry Laboratories: these } ‘ 
. pLVSICS, 6: mathematics, l: reology, atior ! ~ 
gineering, 2; genetics, 4; physio academy meet 9 Nihear « 
3, and botany, 4 Many of the paratus shown during 
rs were technical in character and The ‘‘deaf speaker ef Profeccar RB 
isy to follow in detail in spite of for the use of persons 
ffort which each speaker made to hearing in stening to radio prograt 


sent his subject clearly and simply Dr. H. E. Ives eave demonst} 
Subjects of general interest were con an appa 

red in the following papers Th +] aT 

of drug addicts, by Drs. Bancroft ef: Dr. Abbot demonst 


‘ tsell ind Rutzler: Ex periments on tl l adometel 
“le of infection and means ot prevel ne reg ar per t S 


of epidemic poliomyelitis, by Dh of observat Ss. s st 
Simon Flexner, of the Rockefeller Inst constant of s 
Medical Research; Critical ve: On Tuesda: 
features in the Hoover Dam site, given over t . 
Dr. C. P. Berkey, of Columbia U1 factors In 1930 ¢ S 
sity; Cosmic ray energies and their Navy request Nat \ 
ng on the photon and neutron hy of Sciences 
PSS. by Drs. Millikan and Ander upol i 
A deaf speaker, by Dr. F. Bedell, of weather for 
( ell University; Projection of m bases for thes \ 
pictures in reli an experimenta Was appointed, with Dr. J. C. M 
ition, by Dr. H E Ives, of the B chairmat 
phone Laboratories : 
UI Monday evening, April %5. the one of 4 


lredth anniversary of the electric: respons 








eries of Joseph Henry was cel panies tn ne on 
ted At this meeting Professor W inalysis of the 1, . 
Magie, of Princeton University, spoke — s 
Henry as a physicist; Mr. Bancroft a period 


indi. oft the Bel] Te lephone (‘om elimate was . SS 
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DR. MARSTON MORSE DR. JOHN C. SLATER 


PROFESSOR OF MATHEMATICS AT 


HARVARD UNIVERSITY 





DR. RAYMOND T. BIRGE DR. F. K. RICHTMYER 


PROFESSOR OF PHYSICS AT THE UNIVERSITY PROFESSOR OF PHYSICS AT CORN} 


OF CALIFORNIA UNIVERSITY 
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registering seasonal fluctuations 
mate. Dr. C. G. Abbot summariz 
observations on the variations in tl 
tensity of solar radiation and showed 
that changes in terrestrial Tempel . 
ire largely governed by variat . 
solar radiation, thus indieating tf 
mg-period for sts of weather may | 
based on periodic ! ons int 
f the solar constant of radiation 


\lt Wilson () bse rvatoryv. on t} ! 


ol th sola (\ ( Sutin I | l 
lence on the changes in the phys 
pect of the sun of the su s 
of changes in its activity Measur 
this method, the cycle of sun-spot 


itv, Which is most nearly periodic 


the largest amplitude, is of abo 


and 14 years and its amplitude, 





per cent. of the average valu 
DR. ROBERT J. TRUMPLER Bowman. of the American Geogra 


ASTRONOMER OF THI LicK OBSERVATORY Society. spoke on the correlation Ol 


ew-points. Dr. Merriam in his intro- 

= luctory statement emphasized the fact 
hat ‘‘in studies of periodicity we are 
oneerned with the factors which have to 
lo with reception of radiation coming 
principally from the sun, as also with 
nature of fluctuations in the source 





that radiation. This symposium rep 





resents largely an attempt to present 
rom several points of view the facts re- 


irding radiation and its influence on 


e earth. The presence of periodicities 


eyelic movements would not by them- 


ves guarantee the nature of what is 
nmonly called weather. Other factors 
ited to varying local conditions may 
‘t the swing of the general influences 
such Way as to erase their effect at 
ist temporarily.’’ Dr. A. E. Douglass, 
rector of Steward Observatory at the 


versity of Arizona, spoke on ¢climatie 


es as illustrated in tree rings. He 
showed the influence of climate upon DR. J. B. WHITEHEAD 
growth; and conversely he empha- DEAN OF THE ScHoon or |] 


ed the significance of tree rings in rue Jo Hol 


paper by Drs. Adams and Nicholson 


vears’ duration; but it varies between 
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mentary and climatic records, em] 
ing the work of De Geer in Swed 


of Antevs in America on the b 


satisfactory correlat Ol between 


‘varves’”’ and tree rings has been 


He pointed out the need for a thor 
study of the sedimentary process a 
correlation with rainfall, temper 
and stream discharge. From the d 


sion which followed the presentat 





DR. WALTER C. MENDENHALL 


DIRECTOR OF THE U. S. GEOLOGICA Ss 





these papers it Was evident 


data are needed for a satisfactory 
on which to develop adequate met 
for long-range weather forecasting 
At the annual business meeting 0 
academy Dr. Arthur Keith, of the | 
Geological Survey, was elected treas 
for the period July 1, 1932, to Jul 
1936 Two new members of the co 


ted 


were elec 
DR. DOUGLAS JOHNSON we! reCT 





PROFESSOR OF PHYSIOGRAPHY AT COLUMBIA Ross G. Harrison. aiid 
UNIVERSITY Hent Norris Russell, Prineeton 1 
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of the Rockefeller Foundation and 
dent of the General Edueation B 
Dr. Rose died in September, 1931 
medal was received by his son, H. | 
liffe Rose. The presentation addres 
made by Dr. Simon Flexner, of 
Rockefeller Institute for Medica 
search 

The present membership of tl 
emy is 270; the membership is lim 
500 The foreign associates numb 
the limit is fifty Attending the a 
meeting were 112 members. The 
age attendance at the scientific ses 
was 335. The autumn meeting 
academy will be held this year fron 
vember 14 to 16, at Ann Arbor, 


igan. 


EF. E. Wrien 


Home Secret 





DR. JOHN R. SWANTON 


ETHNOLOGIST AT THE SMITHSONIAN 


INSTITUTION 


Floyd K. Richtmyer, physicist, Cornell Un 
versity. 

John C. Slater, physicist, Massachusetts Insti 
tute of Technology. 

John R. Swanton, anthropologist, Bureau of 
American Ethnology. 

Robert J. Trumpler, astronomer, Lick Observa 
tory. 

Edward W. Washburn, chemist, Bureau of 
Standards. 

John B. Whitehead, electrical engineer, Johns 
Hopkins University. 





Two medals were awarded at the an- 
nual dinner on April 26: The Mary 
Clark Thompson Medal, with honora- 
rium, to Dr. David White. U. S. Geoloe- 
ical Survey, for his outstanding re- 
searches in paleontology; the presenta- 
tion address was made by Professor W 
B. Seott, of Princeton University. The 
Publie Welfare Medal of the Marcellus 
Hartley Fund was awarded a year ago DR. EDWIN G. BORING 
to Dr. Wickliffe Rose, at that time di PROFESSOR OF 1 OLOGY AT Har 
rector of the International Health Board NIVERSITY 
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pietographic map 


THE accompanying 


| t} P Field ot Geology Was desiened ror 


survey course in physical science for 
shmen at Colgate University. The 


ergent pathways show the many 

nifications of earth science and the 
of knowledge to which each pat! 
leads. 

\ll the paths show cross connections 
me versed in the science of geology, 

ese cross paths could be greatly multi 


d, but to the beginner, it is sufficient 
indicate that all the highways are ac 
ssible to one another Furthermore, 


‘ater detail would show that the vari 


is halls, to which the main paths lead, 
d also be connected by labyrinthine 


isSaves 


Su 
] 
Kl! 
Va 
ct 


Mn 
It) 
! 


Tl 


} ) 


be 


and 


Aside from 
veest the va 
wwled 
lues which ce 
‘awing or diag 
ind whereve) 
¢ pleasure thr 
latural scenery 
nS To phil 
hes a vast rest 
drawn pract 
contemplat 
ught that, a 
ificant organis} 
hic] W cal 
reeive the un 
DEEPA Oo 
(oO | 
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A MECHANICAL HOUSE FLY 


Meriops of visual instruction in sei 
entific facts ar constantly lmproving, 
vet we are still considerably behind the 

] 1} 


commercial world in this” particular 


Who has not paused In rapt attention 


before a she p window In whiel 1 Wax 
heure of a man evoes throue!l I mo 
tions of adjustine his eravat or makes 
some other simple motions common to 
all of us The business man has earned 





that it is a sure way Ol attracting’ the 


attention of the crowd Perhaps it is @F® limited to the raising and 
the survival of a very primitive instinct 0! Me proboscis upon a p . 
that automatically arrests our attention In the act of feeding, and a s 
at the sight of motion. Be that as it me and werl tt nes 
may, it is a fact that the eve will travel MOTIONS are raimated so that 
rapidly over a score or more of inani- ®tely after the proboscis is raist 
mate objects to come to rest Instantly the sugar the tips bth vu 
upon the slightest indication of motion  S!#! tly ind settle back to nort 
among those objects tion lo on fehing this 
‘or some time now the United States lusion is strong that th rf 

Department of Agriculture has been Wngs denotes real satisfaction 
making its exhibits more attractive by taste of the sugar upon the part 
including models of animals which have ®Utomaton 

some degree of motion. The latest inno The following legend is att 


vation of this kind is a huge mechanical this exhibit: 
house fly approximately four thousand 
times as large as an ordinary living fly 
The proportions and external anatomy 
have been faithfully reproduced as 
nearly as is humanly possible THC fected mater ‘id ah a ; 


motions of which this model is capable ter becon itt ed t 


disease-ladet 
} ete! i ire? s | 
child’s glass of 

The lesson the legend eonve 
comes a very toreeful one whe 


spectator studies this huge hairy 
and imagines it tracking about ai 
ing into the food upon the dining 
The mechanical fly is sent out b 
Department of Agriculture on stat 
circuits and attracts a great d 
attention wherever it is exhibited 
J. L. W 
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A CENTRIFUGE-MICROSCOPE 
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idvance in biological knowledge 1s 
d to result from the use of a new 
f microscope whiel has been 
d by Dr. E. Newton Harvey, 
n University, and Alfred L 


s. By means of this instrument 


; 
Tile 


tions can be made upon 

s taking place within cells as they 

‘ ibjected to centrifugal foree. Pre 
iry calculations already made wit! 

elp of the new microscope indicate 


xistinge ideas of some of the prop 


AN 


s of matter within the cells will oe 
x \IARSLA ) 

ty be revised. LIFUGE 
Hitherto scientists have been handi- vOLUTIO 


ed in their study of cells by their 


AMOEBA 


T. 
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PARAMECIUM AT REST AND IN ROTATION 

PARAME( IUM FILLED WITH FAT GLOBULES PHOTOGRAPHED WITH CENTRIFUGI AT REST LEF 

WHILE REVOLVING 10,000 REVOLUTIONS PER MINUTE FOR ONE MINUT! CENTER AND F¢ 

MINUTES RIGHT NOTE THE BLA‘ IASS OF OIL ABOUT TO PUI OFF RIF 4 
ine alone its diameter is a hollow alumi flashing a light at regular int 
num bar one half ineh thick In this above the whirling dise. The lig 
narrow bar has been built the lower lens regulated that its flashes coineid 

This is con- the passage of the cell beneath 


system of a microscope. 
tained beneath an aperture at one end of 
the bar and is near, consequently, the 
outer edge of the disc. Above this aper- 
ture is placed the slide holding the eel! 
By a proper 
arrangement of the 
carried to the center of the bar and is 
reflected upward through a second aper- 
ture to the upper lenses and the eyepiece 
This working end of 
directly 


which is to be observed. 


mirrors, image 1S 


of the microscope. 
the 
over the center of the dise and 


microscope is supported 
is sta- 
tionary. 

This arrangement provides a means 
of constantly observing the cell when 
it is in motion, but the image, if it can 
be seen at all at rapid speed, is nothing 
but a blur. The problem of obtaining a 
clear image was solved by the adapta- 
tion of the principle of the motion pic- 
ture projector. The solution consisted 
in catehing a glimpse of the cell for a 
fraction of a second during its whirl and 
in making possible the repetition of that 
glimpse at frequent and regular inter- 
vals. Thus through the projection of a 
series of images, a continuous picture 
results. 

This series of images is produced by 


flash lasts for about one one-mill 
a second. The speed of rotation 
dise controls the frequency of the 
Standing away from the whirli 

and looking upon it, the observer is 
The 


not appear to be moving at all ar 


ject to an optical illusion dis 
bar seems to be stationary beneat 
light. The flash is produced by 
mereury light, the duration and 
mittency of which is controlled | 
discharge of electricity through th 
eury 
The present microscope Is capal 


vapor. 


making 10,000 revolutions a minut 
speed is limited by the resistance « 
air to the hollow 
new model the bar has been strean 


aluminum bar 
to cut down this resistance and in 
section it will have lines not unlike 
of a racing automobile. 

It is expected that this 
develop speeds of from 12,000 to 
A speed of ] 
the 


mode 


14 
| 
i 


revolutions a minute. 


cel] 


revolutions will subject 
centrifugal foree 17,000 times 
than gravity. This may be com 


to a pull of eight and one half tons 
an object which weighs one pound 


